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CHAPTER I 
INTRODUCTION 
Most psychologists are agreed that their interest 
is in some aspect of behavior on the part of the living 
organism. In this way psychologists appear to be alike. 
However, when defining the particular behavior, the 
particular organism, and the manifestations of the be-
havior to be observed or measured, the initial similarity 
seems to dissolve in a cloud of differing schools of 
psychology, and widely divergent ideas as to how the 
problem should be approached. 
The purpose of this study is to present and 
attempt to verify one theoretical approach to a problem 
in psychology, originally proposed by Pascal (39) and 
hereinafter to be called "Pascal's formula." This 
presentation will consist of a discussion of psychologi-
cal theory in general, the relationship of Pascal's 
formula to the other theoretical approaches, a considera-
tion of the nature and implications of the formula, and 
finally an experimental attempt to substantiate it. 
A. Reductive Versus Syndrome Approach 
If one conceives of the entire field of psychology 
as the total of possible reactions of organisms, both 
physiological and psychological, it would appear profitable 
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because of the obvious complexity of' the field, to divide 
it into sections or areas which may be studied. In terms 
of stimulus-response theory it seems probable that the S 
term, at least in a great many cases, is really a com-
posite representation of a great number of factors which 
may be thought of as s 1/s2/ ••• s~. In the same way, the 
R side of the formulation is a complex consisting of a 
total response R composed of r1.fr2t•••rn. Thus one may 
conceive of the original S-R condition as actually 
s1.fsz ••• sn---+r1/r2 ••• rn which is now no longer a simple 
S-R condition. Tolman (65, p. 8) in speaking of this, 
believes it a "humanly endless task" to cover the effects 
on a response of all the permutations and combinations 
of variables. 
One way of overcoming the difficulty imposed by 
the great complexity of the apparently simple S-R, is by 
attempting to isolate and control all of the variables. 
Thus if the relationship between s1 and r 1 is of interest, 
s2•••sn and r2•••rn would be either statistically or 
experimentally controlled. Because all the other vari-
ables are controlled, it would then seem logical to 
conclude that a certain functional relationship exists 
between s1 and r 1 which is attributable only to them. 
In such an approach the hypothesis is that R • fS. 
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Psychology is now at the stage of mathematically deter-
mining the nature of many such relationships. Such an 
approach, applied to material like simple sensory.pro-
cesses, simple muscular responses, and the simpler 
aspects of learning, has proven effective and productive. 
In the field of personality theory where the con-
cern is with extremely complex forms of stimulus and 
response, the above-mentioned approach may encounter 
difficulty. When Sis a list of nonsense syllables and 
R is the number of correct repetitions, it is relatively 
easy to identify and isolate s1•••sn and r1•••rn and to 
control for them. While this statement is an oversimpli-
fication, it roughly describes the experimental approach 
as attempted in the more easily controlled areas of 
research. But in the field of personality with its 
concern with dynamic psychology and very gross and diffuse 
stimuli and responses, such a comfortable state of affairs 
does not even appear to exist. In most cases there is a 
confusing inability among workers in the field to agree 
as to what the Sand R consist of and how to measure them. 
To further compound the confusion, r1 ••• rn and s1•••sn 
frequently cannot even be identified, let alone isolated 
or controlled. 
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Maslow (34, p. 545) writing on the dynamics of 
personality, speaks of the nature of the fundamental datum 
of psychology and concludes: 
In a word, we wind up with the paradoxical 
conclusion that the fundamental datum of psy-
chology is the original complexity which 
psychologists had set themselves to analyze 
into "elements" or ".fundamental units." 
He attacks what he terms reductive methods in psychology 
and points out another source'of difficulty (33, p. 523): 
Still another way of demonstrating the 
inadequacy for psychology of conventional 
cause-effect notions is to show that the 
organism is not a passive agent to which 
causes or stimuli do something, but that it 
is an active agent entering into a complex 
of mutual relationships with the cause, 
doing something to it as well. 
He recommends use of syndromes as variables capable of 
representing the complex inter-relationships found in 
personality theory. While Maslow•s statement does not 
appear to imply the incorrectness of reductive measures, 
it does point out the difficulties and dangers involved 
in such an approach. 
Reductive approaches to personality can be criti-
cized for their frequent inability to identify and control 
all of the significant variables, while the syndrome or 
analytic type of approach can be criticized for a lack of 
quantification. It would appear that a theoretical 
approach which includes the "whole" aspects of the syn-
drome approach plus the quantification of the reductive 
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methods would be desirable. Freeman (13, p. 37) is speak-
ing of such an approach when he says, 
From our point of view, total behavior 
dynamics .!E_ the study .2£ !!! energy system under-
~ change. At any moment of observation we 
wrrr-have a pattern of biological energies with 
its roots both in the past and in the future. 
This conception is somewhat in accord with the Gestalt 
approach in its use of total behavior but is even more 
striking in its similarity to modern physics with its 
emphasis on energies. If it is capable of avoiding the 
pitfalls of reductive thinking this is good. If in addi-
tion, quantification can be developed, this is still 
better. Maslow (34, p. 558) writes of the difficulties 
of relating mathematics and psychology, and stresses the 
need to create "logical and mathematical systems that are 
more closely in accord with the nature of the world of 
modern science." 
Yet another approach to the psychology of the 
whole organism is illustrated by the work of Cattell (9), 
Spearman (55), and Thurstone (64) who are attempting to 
identify the variables of psychology. Their work would 
appear basic to later rigorous scientific procedure as 
it seems essential to first identify the things which we 
later hope to control and measure. Their work might be 
called analytical as their concern appears to be more 
with the analysis of personality than with the determina-
tion of relationships. 
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B. Pascal's Hypothesis 
Pascal {39) has developed a theoretical formula-
tion of personality which seems promising as a lead 
towards the investigation of personality. It is not 
reductive in the sense that it does not attempt to study 
the functional relationship between a discrete stimulus 
and discrete response. At the same time it is cast in 
mathematical form which, at least theoretically, permits 
both verification and determination of the functional 
relationship involved. It conforms to Freeman's convic-
tion {13, p. 37) in that it deals with energy systems 
undergoing change with roots in the past. It also avoids 
the wealmess discussed by Maslow {34 1 p. 545) in that it 
,;J. 
avoids the "conventional cause-effect notion" and recog-
nizes the organism as "an active agent entering into a 
complex of mutual relationships with the cause." 
pascal {39) has presented his theory in detail 
and it will be discussed herein only in brief swmnary. 
The complete theory is stated in mathematical 
form below: 
P.D. = f{§&_ • l)) 
{Saf'l X 
In the formula P.D. is psychological deficit, Sa is stress 
serving as a threat to the satisfaction of basic needs, 
SaJl is stress within the apprehended behavior field, or 
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it may be thought of as roughly equivalent to current 
stress as contrasted to Sa being past stress. Xis repre-
sentative of a factor called psychophylaxis, which des-
cribes the capacity to resist psychological stress. 
Before discussing this formulation in greater 
detail, it seems advisable to consider its general form 
and nature as related to the previous discussion of 
approaches to psychology. 
l. Mathematical Form 
The theory is stated algebraically as: 
• l) 
X) 
and as such would appear amenable to some sort of mathe-
matical check. Verbally it states that psychological 
deficit is a function of stress and tolerance to stress. 
Experimentally, if measures of the terms could be obtained, 
substitution into the formula could permit verification 
of the relationship and determination of its magnitude. 
Further, if one conceives of the formulation as being 
applied to many people, it in effect states that the 
relationship is one of invariance. Stevens {63) considers 
the concept of invariance, as applied to psychological 
data, one of the most useful ways of establishing rela-
tionships. He cites the relative invariance of the 
intelligence quotient for any one individual as an 
example. A test of Pascal's formula, if significant in 
result, would suggest that the predicted relationship 
holds for all of the subjects and hence that the rela-
tionship is invariant among them. 
2. Nature of the Variables 
The formula is not reductive in the sense written 
of by Maslow. That is, the terms refer to the total of 
stress, deficit and stress tolerance. Thus the formula 
does not state that some unknown portion of one aspect 
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of personality has a certain relationship to another 
unknown portion of another aspect. This is because the 
terms seem to refer to magnitudes descriptive of total 
processes rather than to specific sub-parts of processes. 
An example of dealing with a part of a process would be 
dealing with a specific attitude, for example the attitude 
to authority figures, which is an unknown part of a total 
system of attitudes. 
3. Stress and Psychological Deficit as Stimulus and 
Response 
The theory is S-R in nature. That is, P.D. may be 
thought of as a response to a stimulus stress, with the 
magnitude of P.D. being influenced by the effect of the 
psychophylactic or stress tolerance factor. Spence (56, 
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p. 85) stresses the importance to psychology of S-R 
theories. This would seem to be a sowid requirement of 
most good theories. An R-R type theory, for example, in 
many cases reflects merely two measurements or descrip-
tions of the same 1.lllderlying factor, and proof of it may 
demonstrate only that the measurements were reliable. 
The variables conform to Freeman's notion of 
energy systems (13, p. 37). Although the distinction is 
not clear-cut, Pascal's terms seem to be overall des-
criptions of certain basic dimensions of psychological 
energy. In psychology, many individuals like to think 
of behavior as initiated by a stimulus. In terms of 
stress and its effects, past stress plus present stress 
exhausts the possibilities of stress as a stimulus. The 
effect of stress, psychological deficit, is a total term 
probably best defined by Hunt and Cofer (20, p. 971): 
When any person performs in some situation 
at a level of efficiency below that expected 
from comparison with typical individuals or 
from some indicator in his own present or past 
behavior, that person manifests a deficit. 
Here, deficit is a general lack of efficiency in 
all areas, or a decrement in total performance. The X 
factor, or psychophylaxis is a term descriptive of stress 
tolerance and here again, we are dealing with a very broad 
term, perhaps similar to the analytic concept of ego 
strength. The complete formulation does not assume 
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qualitative differences between people but rather that 
all people have these factors, similar to capacities or 
efficiencies, and it states a relationship between them. 
In brief summary, the theory is an S-R formulation 
dealing with whole systems of psychological energy and 
stating a mathematical relationship between them. 
4. Stress Tolerance.!! !E Intervening Variable 
Stress is a stimulus in this formulation. Psycho-
logical deficit appears to be a response. The nature of 
the X, or psychophylactic factor, is less clear. If we 
think of stress as something which has occurred in the 
past and psychological deficit as an attribute of an 
organism in the present, we may say that the amount of 
deficit incurred from the stress is affected by the amount 
of the X, or psychophylactic factor. From the formula, 
it can be seen that if stress is held constant, deficit 
will be inversely related to x. Because the psychophy-
lactic factor seems vague, and in some way intervening 
between Sand PD, we can think of X as an intervening 
variable. That is, between the stimulus Sand the responae 
PD, there intervenes a factor X which can be used to ex-
plain the relationship between Sand PD. 
Maccorquodale and Meehl (29, p. 103) speak of 
"tough-minded" psychologists who use derogatory terms 
such as "unobservable" and "hypothetical" in regard to 
intervening constructs. They write: 
"Fictions" and "hypothetical entities" are 
sometimes introduced into a discussion of theory 
with a degree of trepidation and apology quite 
unlike the freedom with which physicists talk 
about atoms, mesons, fields and the like. There 
also seems to be a tendency to treat all hypo-
thetical constructs as on the same footing merely 
because they are hypothetical, so that we find 
people arguing that if neutrons are admissible 
in physics, it must be admissible for us to talk 
about, e.g., the damming up of libido and its 
reversion to earlier channels. 
11 
In the placing of a hypothetical construct, psycho-
phylaxis, between Sand PD it would seem that we are not 
straying too far beyond the realm of plausability. Brown 
and Farber (8), Tolman (65), and Hull (18) have written 
on the role of intervening variables in psychology and 
recommend their use in a situation such as this. The X 
factor, at least similar to the concept of ego strength 
employed in analytic thinking, is described by Pascal (39) 
as learned plus constitutional in n~ture. rt is similar 
in function as an intervening variable, to Skinner's 
"reflex reserve" discussed by Maccorquodale and Ivleehl and 
does not require processes within the nervous system which 
they believe Hull's "afferent neural interaction" does. 
On the other hand, X does have a constitutional component 
which may be more directly connected with some sort of 
nervous system process or structure. 
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The complete formula as presented by Pascal (39, 
p. 182) was not stated as law but as theory and he writes: 
Again, it is important to reiterate that 
this formulation is presented in algebraic form 
only for convenience. The hypothesis is ob-
viously too loose, too full of ifs, ands, or 
buts, to be cast in any rigid mathematical form. 
In its present form as a hypothesis, it appears to be a 
prime example of the early stage of theory construction 
as discussed by Bergman and Spence (6, p. 60). According 
to them, in a discussion of the theoretical aspects of the 
scientific method, the process begins as follows: 
That is to say, the theoretical scientist 
can start from a set of undefined terms, a, b, 
c*, state his postulates (implicit definitions) 
which relate them, and then show that by virtue 
of these few postulates, the terms a, b, c, 
themselves or certain compound terms x, y, z, 
defined by means of them, fulfill exactly the 
formulas which represent the empirical laws. 
This formal system may then be "interpreted" by 
co-ordinating a basic class of empirical con-
structs (experimental variables) either to the 
original terms a, b, c, (phenomenological theory), 
or to the compoillld terms x, y, z (non-phenomeno-
logical theory). 
In terms of Pascal's formula the total process 
from origin to proof may be conceived of in three steps. 
1. Starting with widefined terms and 
stating the postulates that relate them. 
Pascal has done this. 
2. Showing empirically that the relation-
ship between the terms fulfills the formula. 
*In Pascal's formula PD, Sa, S a/l, and X 
3. Interpreting the terms by coordinating 
experimental variables to them. This would 
consist in application of the formula to a 
condition where the terms have validity as 
descriptions of actual events. When measures 
derived from these events are used, the formula 
would hold good. 
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The general nature of Pascal's formula in terms of 
its significance and relationship to theories in the 
abstract has been discussed. The next section will con-
sist of a discussion of the specific nature of the vari~ 
ables. 
CHAPTER II 
THE NATURE OF PSYCHOLOGICAL DEFICIT, STRESS, AND 
THE X FACTOR 
This chapter will present an overview of some of 
the work in the area of psychological deficit, stress, 
and the X factor. Because there has been such a quantity 
of work done in these areas, and particularly with psycho-
logical deficit and stress, this paper will, of necessity, 
be relatively brief and incomplete. An idea of the 
amount of available material on psychological deficit 
may be obtained from Hunt•s (20) bibliography of over 
300 references. Therefore, this chapter will be limited 
to describing the nature of these three variables and 
the prevailing opinions as to their nature and relation-
ships. 
A. Psychological Deficit 
Hunt and Gofer's definition of psychological 
deficit (20, p. 971) will bear repetition here. 
When any person performs in some situation 
at a level of efficiency below that expected 
from comparison with typical individuals or 
from some indicator in his o,m present or past 
behavior, that person manifests a deficit. 
The review of psychological deficit by Hunt and Cofer is 
the most complete available treatment of the topic in 
all of its aspects--theoretical, research, and ways of 
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measuring it. 
In general, psychological deficit is manifested 
as a decrement in efficiency of intellectual functioning. 
This may well be a quite arbitrary and incomplete defini-
tion due to the fact that in research, deficit is custo-
marily measured by determining differences in intellectual 
functioning between subjects with varying degrees of 
psychological illness. As such, deficit appears to be 
operationally defined as an intellectual decrement. The 
definition by Wechsler (66, p. 54) seems to conform to 
the intellectual conception. He says: 
Concretely, a person will be considered as 
giving evidence of mental deterioration when he 
is no longer able to carry on his intellectual 
tasks with the speed, accuracy, or efficiency 
previously characteristic of his functioning 
level. 
The Wechsler Bellevue scale is commonly used to 
get an estimate of psychological deficit. Rappaport (48) 
and Pascal and Zeaman (44) have found deficit as shown by 
the Wechsler, to be related to severity of mental illness. 
Eysenck (12) found deficit with Raven 1s Progressive 
Matrices Test while Goldstein and Sheerer (16) found an 
inability to abstract in mentally ill persons. They 
write (16, p. 29): 
There is a definite dividing line between 
the capacity span of the normal and that of a 
patient with a functional disturbance of the 
brain cortex. The latter has become limited 
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to the concrete approach and is handicapped if 
he has to perform or to shift by an act of 
conscious volition. 
The work of normals and psychotics on tasks in-
volving continued work have been found by Mailloux and 
Newburger (30) to differ. However, Adams (1) found 
neurotics did not differ from normals in performance on 
a frustrating task nor in susceptibility to frustration. 
Ball (4) plotted error curves for psychopathic and 
normal boys and found the normals had smoother curves 
while the psychopathic group were more erratic. These 
findings seem closely related to the clinical concept 
of scatter as an index of psychological deficit. 
Pascal and Suttell (41) developed a method of 
scoring the Bender Gestalt test which appears to differ-
entiate between neurotics, psychotics, and non-patients. 
Because their method was validated on psychiatric 
patients they feel that the test (41, p. 29) 'may be 
measuring something which has to do with the subject's 
ability to cope with his environment ••••• This follows 
if, as we suppose, psychotics (mostly in-patients) are 
less able to take care of themselves than neurotics 
(mostly out-patients)." 
Pascal (39, p. 176) has extended the meaning of 
psychological deficit so that it has a broad meaning for 
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this theory. His statement is: 
We propose then, for the purpose of this 
discussion, to substitute for the terms 
psycholofical disorder_, mental illness, and 
all psyc latric diagnoses usually classed as 
"functional" or psychogenic, the term 
"psychological deficit." 
Although the formulation involves stress and an inferred 
resultant psychological deficit, it should be remembered 
that not all deficit is purely functional in character. 
Cobb (10) lists four possible sources of mental illness: 
genogenic, histogenic, chemogenic, and psychogenic. 
Perhaps all sources other than psychogenic will act in 
the formula as sources of uncontrolled variation. 
B. Stress 
Stress is generally conceived of as an event of 
damaging psychological import. Pascal's definition (39, 
p. 177) follows that of Murray {37) in considering stress 
as an environmental situation threatening the gratifica-
tion of needs. It will be remembered that the formula-
tion involves two stress terms, Sa and Safl • Safl is of 
the greater prepotency, where higher order needs are 
unsatisfied. Maslow {32) believes there are at least 
five sets of goals of a basic nature: safety, love, 
esteem, self-actualization, and physiological. According 
to him, the most prepotent goal will monopolize conscious-
ness and the less prepotent ones are minimized, forgotten, 
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or denied. He conceives of the thwarting of efforts to 
attain satisfaction in the area of these goals as a 
psychological threat,. with the basically thwarted man 
being a sick man. 
In general the work on stress is intimately linked 
with psychological deficit as it is conceived of for this 
research. That is, an attempt is made to show that events 
which would seem to be psychologically destructive have 
resulted in psychological deficit. 
1. The Effects of Early Stress 
Probably the best formal experimental work in the 
area has been done by Hunt (19) and by Hunt, Schlosberg, 
Soloman, and Stellar (21) who found early feeding depri-
vation an important determinant of later behavior. 
Levy (28) studied the effects of nursing on dogs and 
found that those dogs whose sucking activity was inter-
fered with as puppies, showed later "personality" 
deviations. Spitz (58} using clinical rather than 
experimental methods, found that a disturbed emotional 
relationship seemed associated with a lack of the smiling 
response in infants and also (60) that infants with in-
sufficient mothering were retarded developmentally in 
body mastery, social relations, memory, and intelligence. 
For an excellent theoretical discussion of the effects of 
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very early stress one may refer to Ribble (49) who relates 
"mothering" to both physiological and psychological effects. 
Gillespie (15) found that the nature of the childhood 
home was of importance as a factor in the etiology of 
war-time neuroses. A greater number of his neurotic 
group, when contrasted to a non-neurotic control group, 
proved to come from broken homes or to have had neurotic 
or unstable parents. 
Another line of evidence for the effects of early 
stress stems from the work of the anthropologists. Mead 
(35) and Kardiner (22), in their descriptions of primi-
tive societies, clearly show how the child-rearing techni-
ques of individual cultures seems to lead to the develop-
ment of adults with personalities which appear to be 
logical resultants of the techniques. Murphy (36) also 
cites anthropological evidence of the effects of early 
child-rearing techniques on later personality. 
Still another line of evidence of the effects of 
early stress comes from the work of the psychoanalysts, 
who place great weight on infant experience as a deter-
minant of later personality development. It is felt that 
their work is too well known and the attitude too preva-
lent throughout analytic thinking to require documentation 
here. 
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2. ~Effects.sf Current Stress (Sa/1) 
According to Gillespie (15): "It is remarkable 
that more emphasis has not been placed on distinguishing 
between symptoms psychologically precipitated, and symp-
toms psychologically sustained and continued." 
A recent discussion of stress has been written by 
Lazrus, Deese, and Osler (27). Their article is excellent 
as a review of the work done on stress and stress theory. 
According to them, individual differences are one of the 
main findings of stress studies. They define stress as a 
situation that threatens the attainment of some goal and 
state: "The actual responses that the individual may 
show will depend partly upon the kinds of mechanisms that 
have been previously established." 
Shaffer (53, p. 143) seems to be defining a kind 
of stress when he describes the adequate stimulus for 
fear as a "highly motivated situation toward which the 
individual has no adequate means of adjustment." In his 
study of aircrewmen who had been in aerial combat he 
found aftereffects comparable to an anxiety state although 
his subjects, 1,985 flying officers and 2,519 enlisted 
men, were described as above average in stability and not 
neurotics. 
In a learning experiment Marquart (31) found that 
punishment as a stress resulted in slow learning, quitting, 
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aggression, regression, resignation, and stereotypy of 
remarks. Patrick (45) stimulated subjects with electricity, 
cold water, and sound, and found the resulting behavior 
less rational than without stress. He described it as 
perseverative, impulsive, inhibitory and likened it to 
the behavior of a child. Using sound as a stress and 
simple reaction time as a learned task, Pascal (40) 
found a relationship between a rating of his subjects' 
ability to adapt to new situations and the effects of 
noise on reaction time. His results indicate that people 
who are least disturbed by stress are most able to adapt 
to new situations. Sherman and Jost (54) in a study of 
reactions to frustration, found neurotic children rela-
tively easily frustrated and their reactions lasting 
longer. However, with schizophrenic children they found 
(54, p. 15) that, 
The schizophrenic children presented a very 
stable physiological pattern. This does not 
mean, perhaps, that they are physiologically 
normally adjusted, and they certainly are not 
socially or psychologically well-adjusted. It 
may mean, however, that their mental condition 
precludes their being disturbed by situations 
which ordinarily produce tensions in normal 
individuals and especially in neurotic persons. 
In essence, apparently psychotic individuals have different 
stress reactions than do neurotics and normals. 
One popular way of inducing stress is by giving the 
subject a task and leading him to believe that he is a 
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failure in his performance. Zander (69) found neurotic 
mannerisms with an impossible learning task and believed 
that behavior was a function of the maturity which the 
subjects brought to the situation. The Furfey-Sullivan 
Maturity-Immaturity Scale showed that those with mature 
scores had fewer neurotic mannerisms (mean 8.6) than the 
immature group (mean 13.1). While the difference was 
not statistically significant, the trend was said to be 
consistent. Using failure on a block tapping test as 
stress, Zeller (70) showed a decrease in ability to 
recall previously known material associated with the 
failure task. As her title implied, this was an experi-
mental analogue of repression and appears to be a good 
example of stress le~ding to psychological deficit. 
Lantz (26) using a Binet test and later retest found 
that failure depressed the expected average retest 
increase in responses significantly and also significantly 
decreased the number of correct responses to questions 
involving the use of thought processes. Performance on 
questions measuring visual or rote memory was not changed. 
Her results seem consistent with those of Goldstein and 
Sheerer (16) who found difficulties in abstraction in the 
mentally ill. 
Using qualitative rather than chronological differ-
entiation of stress, Alexander (2) has developed the 
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specificity hypothesis. He believes that ungratified 
hostile needs lead to psychosomatic difficulties mediated 
by the sympathetic nervous system while ungratified 
dependency needs lead to difficulties mediated by the 
parasympathetic system. However, the specificity hypo-
thesis is at this time considered to be only tentative 
and is being subjected to extensive research before 
further claims are made. 
From this brief review of the work on stress it 
may be seen that most workers believe that both early 
and current stress lead to deficit of some kind. Al-
though current stress seems more amenable to experimental 
investigation the evidence seems equally conclusive for 
early stress. 
c. Stress Tolerance (X) 
In considering this vari~ble a differentiation 
between it and deficit seems necessary. If one thinks 
of deficit as a resultant of stress, then the stress 
tolerance or X factor is an attribute of the organism 
which permits it to adapt to, or resist, stress and 
thereby minimize the possible resulting deficit. 
Selye (51) conceives of the reaction to stress as 
adaptive and also believes that the adaptive reaction 
may itself lead to disease. Although primarily concerned 
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with physiological stress, he does include psychological 
stress, saying (52, p. 155): "Alarming stimuli of a 
neurogenic or psychogenic nature are particularly potent 
activators of the pituitary adrenocorticotrophic function 
and produce rapid and intense alarm reactions." His 
theory seems to incorporate in it the notion of stress 
and stress tolerance with stress tolerance physiological 
in nature, even with psychological stress. 
Rosensweig (50) writes of three levels of defense, 
the cellular or immunological, the autonomic or emergency, 
and the cortical or ego-defense. His use of the term 
"frustration tolerance," Selye 1s use of the term "adapta-
tion energy," and Pascal's term "stress tolerance" all 
appear to be concerned with a similar matter, the 
tolerance to or resistance against some sort of stress. 
Bauer (7) presents a formula, recognized by Pascal 
as remarkably similar to the one we are considering, 
which he attributes to the early twentieth century German 
pioneers in the constitutional area. The formula (7, p. 16) 
is: D = I/R where Dis disease, I is injury, and R is 
resistance. He interprets it as follows. 
The greater the injury, the less important 
is the factor of individual resistance in the 
etiology of the disease. If, however, the 
injury is minor, the individual resistance 
gains in importance. Thus resistance is in-
versely proportional to what we call the 
individual predisposition. This predisposi-
tion is not a simple entity, but the product 
of various structural and functional components 
of the individual, both constitutional and 
environmental in nature. They determine whether 
or not a disease may result from the action of 
an insignificant and slowly acting injurious 
agent, and they also account for the individual 
differences in the clinical picture and course 
of such a disease. 
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Such a framework for thinking would appear to be excellent 
for psychological as well as physiological difficulties. 
In discussing the relationship between unfavorable 
constitutional factors and traumatic experiences in 
infancy to traumatic experiences in later life, Alexander 
and French (3) seem to define something at least closely 
akin to stress tolerance or a strength factor. They 
believe that an excess of early trauma with a minimum of 
current stress may lead to a personality with very little 
strength or with insufficient strength to profit from 
psychoanalysis. However, the individual with a minimum 
of childhood traumatization, even though his current 
traumatic experiences in later life may be great, is seen 
as having good strength for therapy. Thus they believe 
strength to be negatively correlated with early stress. 
Furthermore, they believe early stress more significant 
as a determinant of psychological strength than stress in 
later life. 
The importance of the X factor is pointed out by 
O 'Kelley ( 38, p. 346): "A basic assumption behind the 
psychiatric program of the Army during World War II was 
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that men differed in their capacity to withstand psycho-
logical stress, and accordingly that men whose tolerance 
was low should be kept out of service." It can be easily 
seen that in this situation the ability to identify such 
a characteristic would be of more than theoretical interest. 
Spiegel (57, p. 383}, on the basis of observations 
of soldiers in combat, writes of an X factor which he 
vividly describes: 
Another component, more interesting, yet not 
quite so clear, was something which for discussion 
purposes might be referred to as the X factor. It 
was something that corresponds to whatever courage 
is, something which, when present, indicated good 
morale ••••• It seemed to explain why a tired, 
uninspired, disgusted soldier had the clinical 
appearance of an anxiety state. It seemed to 
explain why some units could outdo others; it 
seemed to aid in controlling the ever present 
fear; and it seemed to aid in resisting fatigue 
• • • • .Here was a critic al, vulnerable and, 
to be precise, an influencable component which 
often decided whether or not a man would be over-
whelmed by his fear, anxiety, or fatigue. Here 
was a factor which often decided whether or not a 
man became a psychiatric casualty. 
It may be noticed that most of the references to 
the X factor are of the nature of a quotation or statement 
of the belief of authorities as to the nature or existence 
of such a factor. This is somewhat in line with our defi-
nition of this factor as an intervening variable. That 
is, the X factor seems to be not an observable character-
istic of people but rather something that we infer from 
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the overall behavior of the person. Experimentally it 
seems likely that this factor could be demonstrated as a 
difference between subjects in reaction to stress and if 
we construct some sort of hypothetical entity of this 
nature we may use it to explain those individual differ-
ences. In this case it would be assumed that the strength 
factor determines the amount of deficit to be acquired 
from a given stress.* Pascal (39, p. 182) states as 
above: "In clinical practice an attempt is made to 
assess the value of the psychophylactic factor by know-
ledge of the stress and deficit values, clinically 
estimated." However, this research is faced with the 
necessity of distinguishing in some way between strength 
and deficit and measuring them independently if the 
formula is to be verified. The procedure for doing this 
will be described in the chapter dealing with the sta-
tistical treatment of the data. 
In summary, the X or stress tolerance factor seems 
to be composed of a learned plus a constitutional factor 
and is considered, on a psychological level, to be a 
*Dr. Edward Cureton, in reading the manuscript, 
has suggested that deficit may serve an adaptive 
function. He commented, "In psychosis we may have an 
1adaptive deficit'; so long as reality-contact is re-
duced, further external stresses can be ignored." 
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product more of early than current stress. Its psycholo-
gical import seems to be as an ability or factor permitting 
the individual to defend himself against psychological 
stress. 
D. Verification of the Formula 
Pascal's formula is at present in a theoretical or 
speculative stage and little has been done by way of 
verifying it. Pascal and Swenson (43) were interested in 
showing the effects of Safl' in the total formulation 
PD :: f(~ • l) 
CSa/1 X) 
From the formula it would appear that as 
Sa/l increases, psychological deficit would decrease. 
They used mental patients as an experimental group and 
normal persons as controls with stress in the form of 
noise. They found that without stress the mental patients 
were impaired in comparison with the controls on a learn-
ing task but that with stress the difference disappeared. 
These results seem to establish the correctness of the 
formulation of the relationship between Sa, Sa/land 
their relationship to psychological deficit. However, no 
effort has been made to check the whole formula mathemati-
cally. 
A check of the formula, for maximum effectiveness, 
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would require measures of PD, X, Sa and Sa/l• The mea-
sures would have to be in numerical form, as the formula 
is cast mathematically. The reader has doubtlessly been 
impressed, in reading this section, by the diffuseness 
of the terms involved. This offers considerable diffi-
culty in terms of precise research. The first step in 
attempting a check of the formula would be an attempt to 
gather measures representative of its terms. Thus, at 
this point, one would be forced to state for each part of 
the formula, that they believed a certain definite measure, 
observation, or test score, was representative of that 
part. What this amounts to in essence is that the terms 
be defined operationally. Stevens (61, 62) stressed the 
need for such a step and writes (62, p. 517): "A term 
or proposition has meaning (denotes something) if, and 
only if, the criteria of its applicability or truth 
consists of concrete operations which can be performed." 
Following the operational definition, the next step would 
be to use the operationally defined measures in the 
formula to see if the predicted relationship occurs. 
Koch (23, p. 127) outlines the necessary procedure for 
verification of the formula as follows: 
No matter what degree of precision we attain 
in the operational definition of our concepts, 
nothing resembling theory begins to appear until 
certain functional relationships between the 
concepts are asserted. Theory appears when 
these laws or assumptions (usually both) are 
stated in such a way that testable consequences 
may be deduced and subjected to experimental 
verification. 
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The problem to be undertaken in this research is 
the verification of Pascal 1s formula. This will involve 
operationally defining Sa, Sa/1, X and PD as numerical 
quantities obtained from measures representative of the 
variables as presented by Pascal and by others who have 
been concerned with them either in actual research or 
theoretical discussion. The numerical values will then 





Pascal 1 s formula is cast in arithmetical form as 
follows: 
PD = f (_§.a_ • _Xl )) 
(Sa/1 
Numerical representations of the various terms are required 
to prove it. To verify the predicted relationship or 
invariance, which is not necessarily equality, measures 
are needed to demonstrate that some invariant relationships 
across the equation holds good for a number of subjects. 
A suitable statistic for such a task is the correlation 
coefficient. If measures of PD, Sa, Sa/1, and X could be 
determined for a group of subjects and each individual 1 s 
scores substituted into the formula, a suitable test would 
be a correlation coefficient between PD and PD as predicted 
by (--2.U.,_. l). The null hypothesis to be tested would 
(Sa/1 X) 
then be: Th 1 ti hi b t PD d ( Sa • 1) i t ere a ons p e ween an (~ X) s no 
different from zero. 
The proposed experimental design involves the 
following steps: 
1. Collection of a number of test scores or 
quantified observations of a group of subjects, 
each of which offers some promise of being a 
measure of either PD, Sa, Sa/1, or x. 
2. Identification of the nature of each score 
as a measure of PD, Sa, Safi, or x. 
3. The combining of scores which are measures 
of the same variable. This would give composite 
measures of PD, Sa, Sa/1, and X, each composed of 
several scores. 
4. Substitution of the composite scores into 
the formula to see if the predicted relationship 
occurs. 
B. Source of the Data 
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The author participated in a research project con-
ducted at Oak Ridge, Tennessee.* The study was observa-
tional in nature and included thorough psychological 
examinations of the subjects. Since much of the data had 
been collected in terms of stress, strength, and deficit, 
it was decided that this sample would be an excellent 
source of measures for checking the formula. A detailed 
account of the measures obtained and the procedure is 
included in the appendix or may be found in the report 
of the study by Pascal and Hurt (41). 
c. Subjects 
The subjects of the study were male scientists of 
a high level of proficiency as research workers in physics 
*The research was sponsored by the Health Service 
of the Carbide and Carbon Chemicals Company and directed 
by Dr. Gerald Pascal of the University of Tennesaee. 
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and chemistry. The group is described in Table 1. The 
subjects were selected by their supervisors and given 
individual invitations to participate in the project. 
They were then told of the nature of the research in a 
group meeting and in individual meetings with the 
examiners. It was made clear to them that all information 
which they gave would be confidential and they were assigned 
code names or letters so that their names would not be 
linked with the data. All the subjects invited agreed to 
participate and were found to be unusually cooperative, 
giving freely of their time to the project, which re-
quired about eight hours of examination for each subject. 
D. Variables Used in this Study 
Pascal 1 s complete formula is PD = f((-EA.- .1)). How-
Sa/1 X, 
ever, the version to be checked in this study is: 
PD= f(~) 
( X ) • The rationale for using this revision of the 
formula is as follows: If we note that according to the 
theory Safl is a more prepotent or immediate stress, it 
would seem that Sa/1 is really a term designating stress 
in the immediate or present environment. An assumption 
will be made here, based in large measure on the findings 
of the study from which this data is drawn, and suggested 
indirectly by one of the subjects in the group who said: 
TABLE I 
DESCRIPTION OF THE SUBJECTS (N = 40} 
N 
AGE 
Range. • • • • • • • • • • • 23 - 62 
Mode • • • • • • • • • • • • 39 
Median. • • • • • • • • • • 34 
Married •••••••••••••• 36 
Divorced • • • • • • • • • • • • • 2 
Single • • • • • • • • • • • • • • 2 
EDUCATION 
Ph. D. • • • • • • • • • • • • • 35 
Ph. D. equivalent-ii- • • • • • • • 5 
Physicists ••••• 
Chemists •••••• 
. . . . . . . . . . . . 20 20 
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*are considered to be as able in their field as scientists 
with a Ph.D. and do work of a comparable level of 
responsibility or difficulty. 
35 
"Everyone in oak Ridge is thirty-three." The assumption 
is that as the group of subjects appears to be very homo-
geneous in a large number of ways including age, education, 
marital status, income, type of housing, etc., the current 
stress must be reasonably constant among them. Thus in 
the formula PD = f (_§a._ • 1) the term Sa/1 may be thought 
(Sa/1 X) 
of as roughly a constant, cancelled out, and the complete 
formula recast as PD• f(.§.§.. • 1). The term Sa or stress 
( 1 X) 
is of course representative of early stress. In making 
this assumption it is recognized that superficial simi-
larities in the environments of the subjects is not a 
guarantee of equivalence in stress. The assumption is 
made, recognizing its limitations, because of the 
difficulty involved in measuring present stress, and 
also in the hope that the consequent simplification of 
the formula by the elimination of another source of 
errors of measurement will justify it. However, the 
elimination of Sa/l may also serve as a source of uncon-
trolled variation if the above assumption is unwarranted, 
and may lessen the relationship. 
Because of the above-presented revision of the 
formula, the version to be checked becomes PD= f~~~ 
and measures of PD, S, and X are needed, with the S 
measures to be measures of early or childhood stress. 
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The following measures were selected from the total 
data of the Oak Ridge study as measures suitable for use 
in checking the formula. These particular measures were 
selected because they were quantitative in nature and 
seemed promising as measures of stress, strength, or 
deficit. 
1. Rating Scale Variables 
Each subject was given a one hour's interview 
designed to elicit information necessary to rate the 
subject on eleven variables on five point rating scales. 
The interview was as non-directive as possible although 
direct questioning occasionally was necessary to obtain 
the needed information. Twenty-two of the interviews, 
selected according to the availability of the wire re-
corder, were recorded and re-rated from the recording 
by another examiner to determine the reliability of the 
ratings. The rating scales, the reliability coefficients 
of the ratings, and the intercorrelations among the 
ratings may be found in the appendix (A, B, C). This 
method of determining reliability is not efficient 
because one rater is getting his cues from a face-to-face 
situation and the other one is getting his from a record-
ing. However, although this source of error would act to 
lower the reliabilities, most of the ratings, were found 
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to be reliable (e.g., r = .08 tor• .76). 
In making the ratings, the points on the scale 
were carefully defined, but all judgments were of a 
clinical nature and done in terms of "feeling" or 
"hunches" instead of according to the objective statements 
of the subjects. Thus the subject was rated in terms of 
the examiner's judgment of the clinical picture which 
appeared to be behind his statements rather than according 
to his actually expressed attitudes. (It is likely that 
the relationship between these ratings and the ratings 
the subjects would make of themselves might be very low.) 
The reliability of these clinical judgments is in line 
with the findings of Frenkel-Brunswick (14) who found 
that clinical judgments of underlying feelings can be made 
as reliably as ratings of overt behavior. 
The rating scale variables used for this study and 
a brief description of each are as follows: (See Appendix 
A for complete scales). The scores are all numerical and 
range from l to 5 with the mean falling at about 3. 
a. Direction of Aggression: This scale is a 
measure of the direction of the subject 1 s aggres-
sion, telling whether it is turned primarily 
against the environment or against the self. 
b. Affective Expression: This is a measure 
of the subject 1 s emotional reactivity. It places 
him on a continuum from spontaneity to flatness 
or inappropriateness of affect. 
c. Syntonic Traits: The subject's position 
on a social responsiveness-schizoid continuum 
is measured by this scale. 
d. Range of Interests: This is a measure of 
the breadth of the subject's interests in acti-
vities and places him on a continuum ranging from 
wide and varied interests to almost no interests 
in the varied aspects of life. 
e. Stress Arising from Mental Illness in the 
Family: This measures the amount of stress 
suffered by the subject through disturbed family 
relationships. 
f. Stress Arising from Relations with Mother: 
The amount of damaging psychological stress en-
dured in the relationship with the mother is 
measured by this scale. 
g. Stress Arising from Relations with Father: 
The amount of damaging psychological stress endured 
in the relationship with the father is measured 
by this scale. 
h. Stress from Siblings: This scale measures 
the amount of stress suffered through disturbed 
sibling relationships. 
i. Stress from Social Experiences: The extent 
to which the subject has been able to obtain satis-
faction through social experience is measured by 
this scale. 
j. Sexual Adjustment: The adequacy of the 
subject's sexual adjustment and his ability to use 
sexuality as a means of satisfying needs is mea-
sured by this scale. 
k. Job Motivation: This estimates the extent 
to which the subject is motivated by the type of 
work he is engaged in, placing him on a continuum 
ranging from a perception of the job as merely an 
economic necessity to a keen interest in and 
enjoyment of the work done. 
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2. Rorschach Variables 
Individually administered Rorschachs, scored 
according to the system of Beck (5) had been obtained for 
all of the subjects. To meet the need for numerical 
scores, the following Rorschach variables were used for 
this study: 
a. Davidson's Signs of Adjustment: Davidson 
(11) developed these signs as indicators of the 
ability to adjust. The score for each subject 
is a total of the number of signs appearing in 
his Rorschach. A list of the signs may be found 
in the Appendix. 
b. Rorschach Deficit Signs: This score is 
composed of a total of the signs of deficit as 
shown in the Rorschach. The list of signs may 
be found in the Appendix. These signs were 
judged on the basis of work such as that of 
Piotrowski (46), and by the clinical experience 
of the examiners, to be signs of deficit. 
3. Bender Gestalt 
This test, devised by Bender, was scored according 
to the method developed by Pascal (42). The numerical 
score it yields has been found (42) to be representative 
of psychological deficit. 
4. Vigotsky Concept Formation Test 
This test, as used, was a measure of abstract 
thinking ability under stress. The situation was made 
stressful by leading the subjects to believe that it was 
extremely easy for most people while at the same time 
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requiring that the blocks be sorted into three categories. 
This is extremely difficult and the subject was thus led 
to believe that he was failing on an easy task. For a 
detailed account of the administration procedures see 
Appendix A. The following numerical scores from the 
Vigotsky were selected as variables for this study: 
a. Number of Concepts: The score is the 
number of concepts developed by the subject in 
his attempts to solve the problem of sorting the 
blocks. To be counted in the score, the only 
requirement was that each represent a single 
unitary concept such as color, shape, etc. 
regardless of whether or not it actually applied 
to the blocks. 
b. Intensity of Reaction: This score was a 
rating, on a three-point scale, of the intensity 
of the emotional reaction of the subject to the 
stressful Vigotsky test situation. 
5. Kuder Preference Record, Vocational~ fil! 
This test (24) yields measures of the subject 1s 
vocational interests in a number of areas. The score 
used for this reaearch was obtained by converting each 
subject 1 s individual scale scores to z and totaling them. 
This is recognized to be a most unusual use of this test. 
It was so used in the hope that the composite score might 
represent a total measure of the subject 1 s ability to 
gain satisfaction in the area of vocations. 
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6. Kuder Preference Record, Personal~ A 
This test (25) yields measures of the subject's 
interests in areas other than vocational, and may be 
considered as a measure of social interests. The score 
used was obtained by converting each subject's individual 
scale scores to Zand totaling them. A total score was 
used here in the hope of obtaining a measure of social 
interests. 
7. Minnesota Multiphasic Personality Inventory 
This test (17) measures the sickness of the 
subjects in terms of various diagnostic categories. For 
purposes of this study a total score was constructed by 
converting the individual scale scores to Zand totaling 
them for each subject in an attempt to find an overall 
measure of the amount of mental illness. 
All of the preceding measures were converted to Z 
scores with mean equal to zero and standard deviation 
equal to one to facilitate later mathematical procedures. 
This procedure also permitted the addition of scores in 
a more meaningful way than by adding raw scores. Raw 
scores for all of the variables selected for this study 
may be found in Appendix F. 
This section has described the subjects and the 
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data selected to verify the hypothesis. The next section 
will present the statistical procedures used to obtain 
measures of S, C, and PD, to be used ultimately in check-
ing the formula. 
E. Statistical Procedures 
1. Iterative Analysis 
In defining the terms S, X, and PD to be used in 
checking Pascal's formula, the S terms appear to be clearly 
defined and easily recognized. However, there is no clear 
distinction between X and PD, and it is difficult to 
dif'fe-rentiate them beyond giving definitions. Thus it is 
dif'ficult to state with conf'idence whether a measure is 
indicative of strength or whether it is just measuring a 
lack of deficit. To arbitrarily assign some measures as 
strength and others as deficit would be to run the risk 
of being badly misled by a name. \rJhat is needed is a 
method for determining if a measure is what its name 
implies. 
~Tnerry and Gaylord (68) have developed a technique 
called Iterative Item Analysis. Their technique, which 
may be thought of as a kind of factor analysis, is designed 
to select clusters of measures of a common nature. Wherry 
and Campbell (67) have found that this technique gives 
the same factors as those obtained by the Thurstone 
factor analysis approach. In an iterative analysis as 
proposed by Th'herry and Gaylord, the following procedure 
is followed: 
1. All items are added to get a sum and 
each individual item score is then correlated 
with that sum. 
2. All items in Step 1 which correlate well 
with the sum are added together and all the 
individual items are correlated with this sum. 
In adding items the signs are reversed for 
variables negatively correlated with the sum. 
3. All items correlating well with the sum 
of Step 2 are added and the procedure repeated 
again. This is continued until further itera-
tion does not change the cluster, in each case 
adding items when they appear to be correlated 
and subtracting them from the cluster when they 
are not correlated on further iteration. 
4. Once a stable cluster has been obtained, 
those variables are set aside, and the process 
repeated with the remaining variables. This is 
repeated until the data are used up or no more 
clusters can be obtained. 
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For this study, as it was felt that it was possible 
to make good guesses as to the clusters, the procedure 
was to start vlith a cluster on the first iteration and 
continue to improve it. This was done for the following 
three reasons: 
1. The stress scores could be left out of 
the X and PD clusters. As stress is apparently 
correlated with both X and PD, there was a ten-
dency for the stress measures to be drawn into 
those clusters. Thus, by refusing to let the 
stress variables be drawn into the X and PD 
clusters, the analysis was actually confined to 
separating out the X and PD clusters. 
2. Starting with a judged cluster is time 
saving as fewer iterations are required provided 
a good guess as to the content of the cluster 
has been made. 
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3. It was possible to load the initial guessed 
clusters with measures which seemed quite clearly 
identifiable as either X or PD. This helped by 
giving some assurance that the final cluster, con-
taining a large proportion of identifiable measures, 
was actually a cluster of X or PD rather than some 
unknown quantity. This may be thought of as a 
procedure of 11 seeding11 the clusters with a sui'fi-
cient number of measures of known nature so that 
they served as a nucleus and could draw other like 
but less easily identified measures to them. 
In obtaining the X cluster the following measures 
were used as a starting cluster: 
Affective Expression 
Syntonic Traits 
Range of Interests 
Stress Social 
Sex Adjustment 
These measures were used because they appeared on 
an a-priori basis to be measures of strength, and also 
because there was evidence to show that they were inter-
correlated. The intercorrelations of the rating scale 
variables used as initial X measures are shown in Table II. 
It will be noted that some of the signs in the above 
table are negative. Aside from reversing the signs in the 
Z distribution of measures correlated negatively above, 
this cluster was not changed by iteration and remained the 
final cluster of x. That is, none of the other 14 measures 
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TABLE II 
INTERCORRELATION OF INITIAL STRENGTH MEASURES 
Syntonic Range of Stress Sex 
Traits Interests Social Adj. 
Affective Expression -.31 /-.47 /-.30 -.30 
Syntonic Traits -.60 -.69 -.51 
Range of Interests f.35 /-.33 
Stress Social /-.52 
r = .413, 5% level, r = .526, 1% level 
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(stress variables excepted) would go into the cluster. 
The psychological deficit cluster was started by 
correlating all the measures (stress variables and the 
already used X cluster excepted) against the sum of the 
Bender Gestalt score and the Rorschach measure of deficit. 
These two seem to be clearly measures of deficit. Four 
iterations were required for this cluster and the final 
cluster is as follows: 
Rorschach Deficit Signs 
Davidson's Signs of Adjustment 
Bender Gestalt 
Intensity of Reaction on the Vigotsky 
Number of Good Concepts on the Vigotsky 
This analysis proved valuable in identifying mea-
sures not obviously representative of deficit, including 
the Rorschach (Davidson's signs). They had been believed 
to be measures of strength. 
There appeared to be no logical need to demonstrate 
a cluster with the stress scores. That is, in the case 
of stress it would seem that the various ratings are 
measures of different stresses rather than estimates of 
the same underlying thing (e.g., "general stress"). As 
such.there is no reason to expect that they will form a 
cluster. For example, to take two variables, a disturbed 
relationship with the mother does not seem either to 
suggest or deny a disturbed relationship with the father. 
However, the stress variables did form a fairly consistent 
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cluster. The final clusters obtained in the iterative 
analysis are shown in Table III, p. 53. 
In obtaining the clusters through iterative analy-
sis, all individual test scores were in Z scores with 
mean equal to zero and standard deviation equal to one. 
All correlation coefficients and computations were done 
to four places and rounded to two places. The criterion 
for including or omitting a measure from a cluster during 
iteration was as follows: If a measure helped the cluster 
by adding another measure or by itself correlating with 
the cluster, it was added and retained. If the measure 
did not correlate with the cluster or lowered the corre-
lation of other variables in the cluster, it was removed. 
2. Testing the Hypothesis 
As the mathematical test of the hypothesis in-
volves the computation of rPD, s/x it is necessary to 
get single composite measures of PD, S, and x. Because 
of the relative crudeness of the measures, no effort was 
made to weight the scores. The procedure consisted in 
adding each subject's Z score for each cluster and trans-
forming the distribution of these total Z scores to Z 
scores. It will be noted that in the statistic 
rpn, s/x the s/x portion is in the form of a ratio 
which involves some special problems. Stevens (63} 
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states that for a ratio scale, as required for the 
measures of Sand X, "an absolute zero is always implied, 
even though the zero on some scales (e.g., absolute tem-
perature) may never be produced." Thus it is necessary 
that the scores to be used in the ratio be based on true 
zero-points. 
The cluster scores were examined to see if they 
met that condition. As most of the scores were rating 
scales with the low point called "l", transposition of 
the scores to a base on zero involved subtracting 11 1 11 
from each score. On most of the ratings, as the point 
called 0 1 11 originally was conceived of as the lowest 
imaginable amount, it seemed reasonable to consider this 
as a zero point. Examination of the rating scales in 
the Appendix will show that in each case the lowest 
point appears to be reasonably equivalent to zero. How-
ever, for those scales which constitute the X cluster, it 
is difficult to accept the assumption that some subjects 
have zero strength. For example, it is not too unreason-
able to assume it is at least possible that some of the 
subjects, on the stress variable, stress from mother, 
were exposed to harmful stress to a degree at least 
approximating zero. The same may be said for all of the 
deficit and stress measures. The deficit measures are, 
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in fact, actually based on zero, with one exception, the 
Vigotsky Intensity of Reaction score. However, for the 
strength measures it is difficult to even conceive of 
zero affective expression, which would indicate a complete 
lack of emotional expression (to be found only in a cadaver 
or an advanced catatonic schizophrenic). Thus by elimina-
ting the Vigotsky Intensity of Reaction score from the 
deficit cluster because it is not based on zero, the 
cluster then contained only measures based on zero. The 
stress measures may be based on zero by subtracting n1n 
from each individual score. 
The next requirement is for ratio scales for these 
measures. If our zero points are acceptable, we may get 
a fair approximation of a ratio scale by ~dding the 
quantity mean/s.D. to each z score. Thus we have trans-
posed the individual scores to numbers which tell the 
number of standard deviations above zero that score is. 
Now, the stress and deficit scores are apparently good 
approximations of ratio scales; that is, they are based 
on zero and are all in comparable units of number of 
standard deviations above zero, and thus are acceptable 
for use in computing a ratio. However, the strength 
cluster scores are neither based on zero nor ratio 
scores. Thus if the formula PD= f(S/X) is checked by 
substituting scores into it, the s/x portion will not be 
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meaningful because of the lack of a ratio score for x. 
Therefore, it was necessary to transform the formula from 
PD= f(S/X) to X = f(S/PD) by a simple algebraic trans-
formation. In the transformed version both Sand PD are 
ratio scores based on zero and it was then possible to 
actually compute an S/PD value for each subject and to 
correlate the X scores against the S/PD values. Correla-
tion coefficients were also computed between X, S, and PD 
taken in pairs. 
In brief summary, the complete statistical pro-
cedure was as follows: 
1. All test scores were converted to Z scores with 
M = 0 and S.D. = 1. 
2. An iterative analysis of all test scores was done in 
which the stress scores were arbitrarily held out of 
the clusters. This in effect amounted to an iterative 
analysis between X and PD with generally acceptable 
measures of X and PD used as: 
(1) a nucleus for the cluster, 
(2) a criterion for identification of the cluster. 
3. All scores in the Sand PD clusters were transposed so 
that they were based on a true zero and were in terms 
of "number of standard deviations above zero." 
4. The total of S scores for each subject was divided by 
the total of PD scores for that subject and the re-
aulting distribution of ratios was correlated with the 
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total of X scores, giving rx, s/PD. 
5. Correlations were computed between the distributions 
of total scores for S, X, and PD taken two at a time 
giving rs, x, rs, PD, and rx, PD· 
CHAPTER IV 
RESULTS 
A. Results of the Iterative Analysis 
Table III gives the results of the iterative 
analysis applied to the 19 ·variables selected for this 
research. Inspection of the table will show that 
every variable in every cluster correlates higher with 
that cluster than with any other cluster. Significance 
levels for the correlation coefficients have not been 
given as the criterion for inclusion in a cluster was 
primarily in terms of its helping the cluster rather 
than in terms of significance level. 
B. Results of Substitution into the Formula 
The clusters in table III were combined, as 
previously described, to obtain composite scores repre-
sentative of S, X, and PD. These were substituted into 
the formula and the correlations of Table IV were 
computed as a check on the formula. 
Before attempting to interpret these results it 
would be helpful to re-examine the final clusters 
obtained rrom the iterative analysis. It will be remem-
bered that many of the variables went into the clusters 
in a mechanical way and that for many of them it was 
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TABLE III 
FINAL CORRELATION OF ALL INDIVIDUAL MEASURES OF S, X, AND 
PD WITH THE CLUSTER SCORES 
PD s X 
PSYCHOLOGICAL DEFICIT MEASURES 
Bender Gestalt /.42 -.08 -.23 
Rorschach Davidson's Signs f .63 -.01 -.16 
Intensity of Reaction, Vigotsky f.79 /.24 /.10 
Good Concepts, Vigotsky /.70 /.04 /.10 
Rorschach Deficit Signs /.31 -.14 -.29 
STRENGTH MEASURES 
Affective Expression -.21 -.07 /.64 
Syntonic Traits /.12 /.52 f_.89 
Range of Interests /.07 f_.48 /.65 
Stress Social -.04 f_.32 f_.72 
Sex Adjustment -.09 /.22 /.67 
STRESS MEASURES 
Family Mental Illness Stress /.18 f_.74 /.24 
Stress from Mother /.49 t .62 -.36 
Stress from Father /.30 f'.56 -.01 
Stress from Siblings /.10 /.74 -.33 
UNUSED UEASURES 
Job Motivation -.18 -.32 -.05 
Direction of Aggression /.08 -.04 /.20 
Kuder Vocational - Total /.19 /.31 -.19 
Kuder Personal - Total -.04 -.33 /.02 
MMPI - Total /.13 /.20 /.07 
N = 39~ 
* The original group numbered 40 subjects but one 
subject was so handicapped by difficulties with vision 
that it was felt advisable to delete his scores from the 
data. Therefore, from this point on, the study was done 




CORRELATIONS USING THE FINAL CLUSTERS 
. . . . . . • /.52 . . . 
. . . . . . • /.35 • • • 
. . • • • • • -.52 • • • 
. . •• -.11 • . . 
Significance Level 
. . •• 01 
. . . .05 
.01 . . . 
. . . .oo 
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necessary to change the signs of the Z distributions. 
Thus a positive correlation in Table IV does not neces-
sarily indicate a positive relationship. Therefore it 
seems necessary at this time to determine the nature of 
the clusters by determining the nature of the variables 
composing them and the relationship of the individual 
variables to the total clusters. Table V gives the 
variables in such a way that the direction, from high to 
low, of each in relationship to the whole cluster may be 
determined. In the case of the deficit and stress 
clusters, the left hand column entitled "Below Mean" 
refers to the nature of that attribute when represented 
by a low number while the right hand column entitled 
"Above Mean" refers to the nature of the same attribute 
when represented by a high number. Table V was obtained 
by substituting descriptive terms for the numerical 
values given for the clusters in Table III, which gives 
the results of the iterative analysis. 
The PD cluster appears to be clear and to show, 
in line with the accepted findings on psychological 
deficit, that low scores indicate low deficit while 
high scores represent high deficit. In the same way, 
by inspection the strength cluster appears to be consis-
tently composed so that low scores represent low deficit 
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TABLE V 
NATURE AND DIRECTION OF THE INDIVIDUAL COMPONENTS OF THE 
CLUSTERS IN RELATIONSHIP TO THE TOTAL CLUSTERS 
PSYCHOLOGICAL DEFICIT 
Bender Gestalt 
Total Cluster Score 
Below Mean--Mean--Above Mean 
Rorschach, Davidson's Signs 
Good Concepts, Vigotsky 
Rorschach Deficit Signs 
Low score •••• High score 
High score ••• Low score 
Many concepts •• Few Concepts 








Family Mental Illness 
Stress from Mother 
Stress from Father 
stress from Siblings 
Spontaneous ••• Non-Spontan. 
Sociable •••• Seclusive 
Wide •••••• Narrow 
Many Relationships • Few Relat. 
Satisfactory •••• Not satis. 
Little or none ••• Severe Stress 
Little or none ••• Rejecting 
Little or none ••• Rejecting 
Little or none ••• Intense 
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or stress and high scores represent high deficit or stress. 
In the case of the strength cluster, because strength 
appears to be so vague in nature, the direction of the 
cluster is not as obvious. However, looking at the left, 
or "Below Mean" side we see that it may be described as 
follows: People on this side appear to be spontaneous 
and warm in affective expression, sociable and friendly, 
with a wide range of interests, many satisfying inter-
personal relations, and a very satisfying sex adjustment. 
Thus it seems reasonable to call this the strong side of 
the cluster. If we put a value judgment on it, this side 
appears desirable when contrasted to the other side. Thus 
the clusters appe&r to be going in the direction of this 
judgment. Now the correlation coefficients of Table IV 
may be interpreted as follows: 
rx,s = +.35 
Good strength is associated with little stress and 
poor strength is associated with much stress. 
rX,PD = -.52 
Good strength is associated with much deficit and 
poor strength with little deficit. 
rs,pn • -.11 
There appears to be little relationship in these 
data between childhood stress and psychological deficit, 
but what little there is, is negative. 
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rx,s/PD = ...-. 52 
High values of S/PD appear associated with poor 
strength and low values of S/PD appear associated with 
good strength. 
Thus, the null hypothesis, that rx,s/PD is no 
different from zero must be abandoned. The function 
involved appears to be negative. The negative relation-
ship between strength and stress appears reasonable. 
However, the positive relationship between strength and 
deficit is highly significant but not in the expected 
direction, as X has been defined as a resistance to 
deficit. Because the nature of the deficit cluster seems 
clear and the X cluster vague, the direction of the X 
cluster immediately becomes suspect. Thus it would 
appear that the interpretation of the direction of the 
X cluster might need to be changed. 
Inspection of the cluster and some thought makes 
the reversing of its interpretation s,eem reasonable. 
Thinking of X as a sort of defensive factor, its com-
ponents appear reasonably to be mechanisms of defense. 
It may be that the only way they differ from neurotic 
mechanisms is in the value judgment one tends to place 
on them. Conceived of as defense mechanisms or ways of 
getting satisfaction, we may say that a high score here 
would have the same implication as the presence of many 
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neurotic mechanisms in terms of the individual's needs. 
That is, a high score here would indicate that the indi-
vidual is not in a psychologically balanced condition and 
is forced to utilize all of these ways in an effort to 
meet his needs. On the other hand a low score would 
indicate little need for such defensive measures, or 
varied techniques for meeting needs, and would seem to 
indicate a more balanced individual. 
Such a conception of strength is analogous to some 
of the ideas of Rank (47) who sees the highest level of 
personality development in those who are autonomous and 
self sufficient without need of continually defending 
themselves. In therapy, to achieve the best goal he 
states (47, p. 266): 
The essential therapeutic problem is not, 
therefore, to adjust him to reality, to teach 
him to bear external pressure, but to adjust 
him to himself, that is, to enable him to bear 
and to accept himself instead of constantly 
defending himself against himself. 
Of sexuality, one component of our X cluster, he writes 
(47, p. 258): 
These individuals even when they present 
themselves as weak willed, falling into vice 
without resistance, are at bottom people of 
unusually strong wills who have merely con-
centrated their wills for the moment in one 
direction. 
The strength cluster does not appear to meet its 
operational definition (i.e., as a tolerance to deficit 
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and different from deficit) and logic seems to indicate 
that it actually is reflecting mechanisms of defense. 
Therefore its interpretation was reversed so that those 
individuals showing a high use of the mechanisms in the 
X cluster were considered low in x. The clusters were 
then interpreted as shovm in Table VI which shows the 
direction of the clusters as related to the magnitude of 
the scores in the clusters. 
The correlations are now interpreted as follows: 
rx,s : +.35 
Little stress is associated with little strength, 
while much stress is associated with much strength. 
rx,PD = -.52 
Little strength is associated with much deficit 
and much strength with little deficit. 
rs,Pn = -.11 
There appears to be little relationship, with 
these data, between Sand PD, but what little there is, 
is negat~ve. 
rx,S/PD : +--52 
Much strength is associated with high values of 
s/PD and little strength is associated with low values of 
S/PD. 
Again the major hypothesis, that rx,s/PD is no 
different from zero must be abandoned but the function 
TABLE VI 




Total Cluster Scores 
Below Mean---Mean---Above Mean 
Little • • • • . . . . •• Much 
Little . . . . • • • .Much 
Little • • • • . . . . •• Much 
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involved is positive as stated in Pascal's formula. The 
positive relationship between strength and stress, although 
contrary to most clinical thinking, is as predicted by the 
formula. The negative relationship between strength and 
psychological deficit is in line with the original defini-
tion of the term and as Pascal's formula predicts. 
The lack of a significant relationship between 
stress and psychological deficit is somewhat ambiguous in 
this data and may be explained in one or several of the 
following ways: 
1. Errors of measurement may have obscured an 
actual relationship. 
2. There may be no actual relationship. 
3. The original stress term involves two terms, 
Sa and Sa/l· This study assumed equality in Safl and 
thus ignored that factor. This assumption may have been 
unfounded and may have acted to destroy the validity of 
the Sa measure. Hence a possible relationship which 
would have emerged if the complete term Sa/Sa/1 were used, 
would be obscured. 
This chapter has been concerned with the problem 
of interpreting the correlations between the clusters as 
the signs attached to the correlation coefficients of 
Table IV were not necessarily indicative of the true 
relationships involved. The next chapter will examine 
the clusters in greater detail for the purpose of deter-
mining their nature and their implications for defining 
PD, S, and X, and also for the purpose of discussing the 
significance of the relationships in terms of personality 




1. Nature of S, X, and PD, as Indicated 
by the Clusters 
The preceding chapter has given the mathematical 
results of a verification of Pascal's formula. It will 
be remembered that the procedure involved operationally 
defining the terms. Sa was defined as the sort of stress 
reflected by the rating scale variables concerned with 
family relationships in childhood. PD was defined as 
behavior on tests which research has shown reflects the 
sort of condition called psychological deficit. X was 
operationally defined as the behavior in a cluster of 
rating scale scores which seemed to be reflecting an 
ability to satisfy needs and gain satisfaction. In the 
case of X and PD, iterative analysis added other measures 
to these initial, operationally defined clusters. Veri-
fication of the formula was considered to be of the 
nature of a verification of its internal validity. As 
previously noted, this does not complete the process of 
proof, as the individual terms have not been experimen-
tally related to external criteria. 
However, recognizing the above-mentioned limita-
tions, it would be of interest to continue from the point 
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this research reaches, recognizing that much of what is 
to follow is speculation. The approach will be one of 
stating, with mental reservations, that Pascal's formula 
is true, and this is what it implies. 
The first step will be to examine the clusters for 
leads as to what X, S, and PD are. In so doing we may be 
forced to deviate somewhat from the initial definitions 
of the terms. However, in so doing, we will be on fairly 
safe ground if we keep the interpretation in line with 
the nature of the actual clusters as used for this 
research. 
A. Psychological Deficit 
Table IV showing the nature of the psychological 
deficit cluster, indicates that people with low psycho-
logical deficit: 
1. Get low scores on the Bender Gestalt test. As 
this score is a measure of the distortion of the original 
stimulus by the subject, we could infer that people who 
are low in psychological deficit do not perceive their 
environment in a distorted or unrealistic way and are 
thus able to evaluate reality with objectivity. People 
with high scores do distort stimuli in perception and 
are unable to evaluate reality with clarity. 
2. People with low psychological deficit scores 
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get high scores on Davidson's signs. These signs seem to 
reflect conformity to the perceptions of other people. 
Thus, low deficit scores seem to indicate conformity while 
high deficit scores seem to indicate non-conformity in 
perception. 
3. Low deficit subjects are able to get many 
genuine abstract concepts on the Vigotsky, even when under 
stress. Thus their higher intellectual processes are not 
impaired by stress to the extent that occurs with the high 
deficit group. 
4. Low deficit subjects get low scores on the 
Rorschach deficit measure indicating that their perception 
and performance are realistic and conform more to that of 
the psychologically well than to that of the psychologically 
ill. High deficit subjects have high scores indicating 
that their perceptions and performance are not in confor-
mity with what may be considered as reality. 
Combining the above statements it would appear 
that: Low deficit subjects are able to perceive their 
environment in a realistic way and react efficiently and 
with coni'ormity. High deficit people have distorted 
perceptions of their environment and react to it in non-
conforming ways. 
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B. Psychological Strength 
In line with the interpretation of this cluster as 
previously given it would appear that: 
1. In affective expression, low strength people are 
spontaneous and warm, and express their emotions freely 
because of a need to drain off or deal with strong inner 
feelings in some way. On the other hand, high strength 
subjects appear relatively dull and flat because, lacking 
the needs which affective expression fulfills for the low 
strength people, they are not called on to use such 
mechanisms.* 
2. Low strength people are sociable and friendly 
in an effort to gain the interpersonal relationships for 
which they have a strong need, while high strength people 
are relatively sufficient unto themselves and need not 
resort to such efforts. 
3. The low strength people resort to a wide and 
varied range of activities in their efforts to adjust 
while the high strength people, lacking such a need, are 
satisfied with many less interests. 
4. Low strength subjects have been forced to seek 
out social situations and have become adept in them as a 
result of much practice while high strength subjects have 
had much less need for social interaction and consequently 
*All of the subjects were normally efficient scientists 
and the flatness noted is only in terms relative to their 
group and not of the severity seen in psychotic people. 
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have had less practice and acquired less social facility. 
5. Low strength subjects have turned to sex as a 
means of meeting needs to a much greater extent than have 
the high strength subjects. 
From the preceding statements, it would appear 
that for this population the person with high strength 
is, in Rank 1 s terms, autonomous and self-sufficient, 
with very little need for using a wide variety of even 
"normal" or "desirable" techniques to bolster up his 
adjustment. The low strength person is one who must 
continually resort to a great number of techniques such 
as the ones described in the X cluster, to maintain an 
adjustment. These statements are difficult to accept 
and go against the grain of customary conceptions of 
personality. However, they become less tenuous if one 
considers some factors which would tend to make them 
unacceptable such as: 
1. Confusion of the terms stress and deficit. 
2. The placing of value judgments upon such 
mechanisms so that some are called "neurotic or bad" 
while others are called "normal or good." Such a 
practice tends to obscure their meaning as far as the 
functions they serve in the psychological economy of 
the individual. 
6.9 
3. There is a possibility that the strength 
attribute may be distributed bimodally. Inspection of 
Table V shows that according to this research, the 
psychologically strong people are non-spontaneous, 
seclusive, with a narrow range of interests and a poor 
sexual adjustment. This seems more descriptive of a 
schizophrenic than of a normal individual. Although all 
of the relationships between S, X, and PD were found to 
be straight line relationships, it must be remembered 
that this experimental group is drawn from a narrow seg-
ment of the population, and included no people who were 
mentally ill to an incapacitating degree. Thus it may 
be that the measures we call strength reach a high value 
for this group whom we have posited do not need the 
satisfactions these mechanisms bring. However, for a 
group of psychotics or prepsychotics the same numerical 
values might indicate not a lack of need but rather an 
inability to obtain satisfactions even when the needs 
are present. If this is so, the scores thus mean some-
thing different for our group than they would for a 
psychotic or prepsychotic population. 
4. These findings may be attributable to the 
unusual nature of the group used for this research. One 
might speculate that this group has been successful as 
research workers because they have tended to find 
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satisfaction of many needs through their work. Because 
of this they may have found it unnecessary to have recourse 
to more ordinary ways of meeting needs. Although our 
figures permit no comparison with the general population, 
research scientists may differ from it in that their work 
may offer them a much broader source of satisfaction than 
does the job or profession of the average man. 
c. Early Stress 
This cluster, operationally defined, was not 
augmented by the iterative analysis. It merely indicated 
that people who endured low childhood stress, as reflected 
by these ratings, had less stress from family relation-
ships with mother, father, and siblings than did those 
who endured high childhood stress. 
2. Conclusions from the Results 
rx,s 11: t- .35 
Little stress is associated with little strength, 
while much stress is associated with much strength. 
This seems contrary to much clinical thinking. In 
terms of the clusters used, we can conclude something 
like this may happen. In the presence of severe early 
stress, the subjects may have: (1) retreated inward to 
form an autonomous individual who does not try to earn 
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satisfactions from the world in the areas considered in 
the X cluster; (2) used defense mechanisms similar to 
those now shown by the low strength group and discontinued 
their use, when the stress subsided, because of the un-
pleasant feelings attached to their being used in stress-
ful situations; (3) gained strength through coping with 
stress so that they were autonomous (as in point one) and 
do not need such sources of satisfaction. The difference 
between points one and three seems to depend on whether 
one is strong because he is autonomous, or whether he 
can be autonomous only because he is strong. 
If our results are correct they seem to indicate 
that some frustration and stress may serve as an aid to 
personality development. This is a viewpoint subscribed 
to by Spitz (63, p. 35) who writes: "Frustrating a child 
can be as much of a stimulus in his maturation as can 
offering something pleasurable." 
Were the results reported above reversed so that 
it could be said that stress leads to an increase in 
defense mechanisms or ways of getting satisfaction and 
consequently of strength, explaining this finding would 
be relatively easier to do in simple learning terms. 
However, the results indicate that stress leads to a 
lack of defense mechanisms and consequently to strength. 
This would indicate that stress plays a positive role in 
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personality development by helping the individual in some 
way to feel it unnecessary to defend himself in the stress-
ful areas in later life. This is point two (page 70 of 
this study) and it may be illustrated by this example: 
If a child is subjected to a stress in early life, his 
process of adjustment to it by an appropriate mechanism 
would seem both to meet his needs in that area and to 
give him such a feeling of security that he need not con-
tinue resorting to the mechanism in later life. Lacking 
the above-mentioned stress, it may be that there is no 
need for an appropriate adjustment, he does not come to 
feel adequate in that area through previous success and 
practice, and must as a result, in later life, continually 
resort to some mechanism of behavior to compensate for 
that inadequacy. 
Although the exact mechanism cannot be explained 
with clarity, the conclusion that stress leads to strength 
remains, and appears to be of great significance in terms 
of personality theory and child-rearing techniques. 
rs,Pn • -.11 
There appears to be little relationship between 
early stress and psychological deficit. 
This is very much against customary conceptions 
in clinical thinking, which greatly emphasizes the role 
of early stress in the etiology of mental disorders. 
73 
The lack of a relationship seems to indicate that the 
stress--+psychological deficit formulation may be naive, 
and as was stated previously, we must revise it to read 
stress~strength---.psychological deficit before early 
stress can be meaningfully related to present mental 
illness. 
rx,S/PD = +'• 52 
Much strength is associated with high values of 
s/PD and little strength is associated with low values 
of S/PD. 
This, the verification of the whole formula, 
according to the rationale of this research, really 
indicates that PD= f(Sa/Sa/1 • 1/X). Discussion of 
individual pairs of the above terms is on the whole un-
fruitful because of the lack of consideration of the whole 
formulation. In considering the whole formula, much more 
meaning is acquired. 
In the whole formula, only Sa/land X appear to be 
capable of direct change without depending on the other 
variables for change. It can be seen that according to 
the formula, if Sa/l is increased, PD will decrease. 
'While this research offers no figures to substantiate 
this, the work of Pascal (43) tends to verify it. He 
believes that it is this relationship that is responsible 
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for the efficacy of shock therapy, and for the many known 
instances of illness or injury resulting in decreases in 
PD in the mentally ill. 
Going to the Xterm, if we increase X, as by 
psychotherapy or some other type of learning, PD decreases. 
(rx,PD = -.52). Here the same end result is achieved as 
with Sa/l stress (shock therapy). However, Sa/l stress 
(shock therapy) is often only temporary as a reducer of 
PD and the patient may re-acquire the added PD when the 
Sa/1 shock is discontinued. On the other hand, an 
increase in X (psychotherapy) seems more permanent. This 
is because the individual has become more autonomous as 
in the theory of Rank and this paper, and is less depen-
dent on his environment (Sa/l stress). 
3. Implications for Future Research 
This research, within the limits of its methodology, 
has shown that Pascal's formula appears to be correct. 
However, in terms of theory construction as outlined by 
Bergmann and Spence (6) this is but a step in the develop-
ment of the theory. That is, Pascal has made step one 
and stated terms with the postulates that relate them. 
This study has made step two and demonstrated that the 
terms fulfill the formula. The third logical step in 
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the development of the theory would be the same as the 
third step in the outline proposed by Bergmann and Spence 
(5, p. 60). This would be to interpret the theory by 
relating it to experimental variables. Thus, in terms of 
future research, the implications from this study are 
clear. 
Perhaps the most suggestive area for research is 
on the X variable. Its title, X, and its unclear nature, 
make it desirable that more be done in the area. It has 
occasionally been called strength. Is this the same sort 
of strength as we think of in attempting to evaluate a 
patient's ability to profit from psychotherapy? The 
answer might be found in a group of patients, using this 
formula, by relating their ego strength or capacity for 
therapeutic gains, as demonstrated with actual psycho-
therapy, to an X factor as computed by the formula 
X = f(Sa/Sa/1 • 1/PD), and with an X factor determined 
test-wise as this research did. 
In the same way, psychological deficit and stress 
could be related to external criteria. This study has 
done a limited job in this respect in that it has demon-
strated only what might be called the "internal" validity 
of the formula. 
In terms of a systematic and experimental variation of 
the formula's terms in a laboratory setting, Sa/1 aeems 
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to be the only term capable of being varied experimentally. 
It would be possible to place subjects in stressful situa-
tions and observe the effects on X and PD. Sa as childhood 
stress could be approached by selecting subjects with 
differences in that area and observing the effects of the 
differences in Sa on the formula. Thus there seems to be 
two major avenues of approach to the formula: 
1. Experimental variation of Safl stresses to 
observe the effect. 
2. Variation in selection of subjects to get 
differing values of Sa, PD, and X so that their relation-
ships may be observed in the formula. 
In addition to these, there is a possibility of 
varying x. If it is a factor which can be increased, as 
by psychotherapy, or some form of teaching, such gains 
should result in a decrease in PD which could be measured 
or observed in some way. If this were true, X measures 
would then be a good way for evaluating progress in 
therapy. 
4. Summary and Conclusions 
A mathematical verification of Pascal's formula 
was attempted. The subjects were twenty physicists and 
twenty chemists, of Ph.D. level or equivalent, selected 
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from the National Laboratory at oak Ridge, Tennessee, by 
their supervisors. Selection was made so that ten in each 
group were considered worthy of being hired again and the 
other ten would not be rehired. 
Each subject was given a psychological examination. 
This consisted of a one hour's standardized interview 
which was rated by means of a rating scale, a Rorschach, 
Bender Gestalt, Kuder Preference Record--Vocational Form 
CH, Kuder Preference Record--Personal Form A, Minnesota 
Multiphasic Personality Inventory, and a Vigotsky Concept 
test designed to expose the subjects to stress by giving 
them a feeling of failure on the test. 
Nineteen test scores and ratings were selected 
from the data and subjected to an Iterative Analysis. 
This process yielded three clusters of scores representa-
tive of psychological deficit, stress, and strength. 
The scores for PD and S were transformed, when 
necessary, so that all were in terms of number of standard 
deviations above zero, to permit the computation of a 
ratio scale between PD ands. Composite scores for each 
cluster were computed for each subject by adding his z 
scores. 
The original formula, PD= f(Sa/Sa/1 • 1/X) was 
transformed to PD= f(Sa/1 • 1/X) by assuming Sa/1, as 
current stress, to be roughly a constant for all subjects. 
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This was then algebraically transformed to X = f(S/PD) to 
permit the use of ratio scores for computing the ratio. 
Final checking of the formula involved computing the 
correlation coefficients found in Table IV. (p. 54). 
The results indicated that the formula 
PD= f(Sa/Sa/1. 1/X) works when applied to clinical data, 
(r = -t- .52). A positive relationship (r = + .35) was also 
found between early stress and the X or strength factor, 
indicating some desirable effects from early childhood 
stress. Early stress and psychological deficit were 
not related (r = -.11) which casts some doubt on the 
clinical practice of considering that there is a one-to-one 
relationship between these variables. The above conclu-
sions are based upon a verification of the internal 
validity of the formula and its terms must be further 
related to external criteria before broad generalizations 
may be made in terms of external criteria. 
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PROJECT 71 - SELECTIVE PROCEDURES - Dec., 1951 
The following procedures should be used in the order 
indicated whenever possible. When necessary exceptions to 
this rule can be made in the case of all tests except the 
interview and the Vigotsky. The interview should always 
be used first and the Vigotsky, last. Ordinarily, two 
interview sessions are required to complete all procedures. 
They should be scheduled as follows: 
First Session - approx. 2 hours 
Interview 
Kuder - vocational 
MMPI 
Second Session - approx. 2 hours 
Rorschach 
Kuder - social 
Bender-Gestalt 
Vigotsky 
Immediately upon completion of the interview the 
examiner will complete the applicable rating scales; 
similarly with the Vigotsky. The Rorschach will be scored 
(Beck's system) and psychograph made as soon as possible 
after the test is administered. The following pages con-
tain detailed instructions for each procedure. 
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INTERVIEW GUIDE 
In interviewing, the general orientation should be 
non-directive, but nevertheless, .enough leading questions 
should be asked to provide su.fficient information to rate 
the subject on the variables below. These variables should 
be kept in mind during the interview and the Examiner 
should ascertain whether or not he has su.fficient informa-
tion to rate before closing the interview. The Examiner 
should take as detailed notes as possible during the inter-
view and amplify these innnediately after the interview, with 
the thought in mind that these notes may be used for a 
reliability study of the variables rated. 
The variables to be rated are named below. They 
are defined in a later section of this manual. 
1. Direction of aggression 
2. Affective expression 
3. Syntonic traits 
4. Range of interests 
5. Stress arising from mental illness in family 
6. stress arising from relations with mother 
7. Stress arising from relations with father 
8. Stress arising from relations with siblings 
9. Stress arising from social experiences 
10. Sexual adjustment 
11. Job motivation 
a. Structuring the interview and introduction--an analogy 
is drawn between psychological exam and physical. The 
interview is part of the psychological exam. 
b. Previous job just before this one. How was it with 
work and people? \'Vhy did he change? What were his 
expectations? Were they realized? 
89 
c. Marital status - wife, children. What sort of person 
is his wife? Are his children well adjusted, etc. 
Sexual adjustment, now and in past. Did he date much, 
etc. What about physical aspects of sex? 
d. Parents - need to rate stress from relations with 
mother and father, here. Any mental illness in family? 
e. Sibs - relations with them. O's position in family, 
etc. 
f. Childhood - O's history of his childhood. Was he out-
going, seclusive, his typical reactions to stress, 
friends, etc. Any unusual stresses, i.e., sickness 
in self or family. Any memory that stands out, etc. 
Who does he blame? 
g. Educational experience - friends, studies, extra-
curricular activities, vocational studies. How come 
decided on particular career? Who does he blame? 
h. Job experience - different jobs, job satisfactions, 
personal relations with supervisors, etc. Who does he 
blame? 
i. Friends and colleagues - who are they? Does he have any 
enemies? Who are people that irritate him? That please 
him? 
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j. Social values - hobbies, sports, church, civic parti-
cipation, political interests, etc. What are O's 
range of interests? ~bat are his pet prejudices, etc. 
Who does he blame? 
1. Direction of Aggression 
In this scale an attempt is made to measure whether 
the subject's aggression is turned primarily against the 
environment or against the self. 
Point 1. Aggression directed against environment, ex-
clusively. Subject expresses no sense of 
self-condemnation. 
Point 2. Major part of aggression directed against 
environment with some tendency toward self-
criticism. 
Point 3. Subject about equally divided between intro-
punitiveness and extrapunitiveness. 
Point 4. Major portion of aggression directed against 
self with some tendency to blame environment. 
Point 5. In any conflict with environment, subject in-
variably blames self. 
2. Affective Expression 
This scale attempts to rate the extent of the 
subject's emotional reactivity, his capacity to respond 
with overt emotionality and feeling to people and 
situations. 
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Point 1. Subject responds warmly, appropriately, spontan-
eously. Good range of emotional behavior. 
Point 2. Responds readily with affect, in a controlled 
manner. 
Point 3. Moderate affective expression. 
Point 4. Little spontaneity and emotional reactivity -
not completely flat. 
Point 5. Affect dull, flat, lacks spontaneity, speaks in 
monotone - no change in emotional behavior with 
differing emotional stimuli. 
3. Syntonic Traits 
The scale attempts to estimate the subject's 
position on a social responsiveness - schizoid continuum. 
Point 1. Seclusive, shy, retiring, mixes little with others, 
few if any close friends, passive, an onlooker at 
life rather than an active participator. 
Point 2. Shy, retiring, not seclusive, but participates 
in some group activity. 
Point 3. Moderately shy, some mixing - one or two close 
friends - moderate participation in social groups, 
parties, etc. 
Point 4. Mixes well with people, participates somewhat in 
social and community activities. Enjoys social 
gatherings. 
Point 5. Sociable, fond of people and social gatherings, 
many friends, active in groups, participates in 
life of his community. 
4. Range of Interests 
The scale attempts to measure the subject's breadth 
of interests in the various activities of our society. 
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Point 1. Wide and varied interests - interested in making 
adaptations to life in many spheres. Keen, 
ambitious interest in many of fields listed in 
point 5. 
Point 2. Has interests outside vocation and family, actively 
participating in interested spheres. 
Point 3. Has outside interests, e.g., hopl;>y, family, sports, 
etc. 
Point 4. Shows relatively little interest in anything 
outside job - not as rigid and circumscribed as 
point 5. Few interests outside his vocation. 
Point 5. Almost no interest in varied problems of life, 
rigid, narrow goals - circumscribed activities. 
Withdrawn and indifferent toward life interests 
of the average individual - home, family, friends, 
work, sports, arts, pets, gardening, movies, 
music, drama, etc. 
5. Stress Arising from Mental Illness in Family 
Point 1. Family group well adjusted, happy, emotionally 
secure. 
Point 2. Secure family group. Mild conflicts easily and 
quickly resolved. 
Point 3. Adequate security in family group - occasional 
conflicts. 
Point 4. Insecure, neurotic family group - poor inter-
familial relationship. Occasional severe, or 
mild and prolonged conflict. 
Point 5. Severe prolonged stress from disturbed rela-
tionship with family - major mental illness in 
family. 
6. Stress Arising from Relations with Mother 
Point 1. Failure of mother to meet minimum needs of child 
for security and affection, etc. Gross neglect, 
rejection, hostility, severe domination. 
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Point 2. Mother meets only minimal needs for child, little 
affection and acceptance. Personality limitation 
in mother so that she is poor identifying figure 
for daughter and unsatisfactory heterosexual 
surrogate for son. 
Point 3. Mother a reasonably adequate individual, sensitive 
to, and providing for normal needs of the child, 
with average admixture of ambivalence in history. 
Point 4. Mother generally affectionate and warm. Mild and 
temporary difficulties. Majority of child's needs 
met. 
Point 5. Needs of child well met. Mother affectionate, 
accepting. Child very secure with mother. 
7. Stress Arising from Relations with Father 
Point 1. Father very warm, affectionate, accepting, 
attentive. Provides well for emotional and 
physical needs. 
Point 2. Father generally affectionate and warm. Usually 
able to fully meet child's needs. Mild and 
temporary conflict. 
Point 3. Father an adequate individual, sensitive to and 
providing for normal needs, with average admix-
ture of ambivalence in history. 
Point 4. Flustrating, hostility, neglect or domination. 
Minimum needs barely met. 
Point 5. Father rejecting, hostile, continuous overt 
physical or verbal domination and/or attack. 
Does not provide for minimum emotional and 
physical needs. 
8. stress from Siblings 
Point 1. Intense and continuous hostility, overtly 
expressed to present time. Complete intentional 
loss of contact with siblings. 
Point 2. Considerable hostility with numerous differences 
between siblings and many conflicts in this area 
unresolved. 
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Point 3. Some hostility and rivalry may be inferred but 
also evidence of a good relationship at times. 
Point 4. Some evidence of minor differences easily resolved. 
Satisfying and security providing relationship 
for majority of time. 
Point 5. No siblings in home or a minimum of friction 
completely resolved. Memories of a happy rela-
tionship with much joint family activity. 
9. Stress from Social Experiences 
Point 1. History of satisfying relationships with numerous 
friends and acquaintances of both sexes. Socially 
confident and at ease. 
Point 2. Seldom anxious in social situations. 
satisfactions in and out of family. 
in a variety of social activities. 
Social 
Participation 
Point 3. Adequate social relationships. Some feelings of 
social inadequacy but maintains a reasonable 
circle of friends and acquaintances. Some 
friends besides colleagues. 
Point 4. Limited association with other children followed 
by difficulty in social relations manifested by 
excessive shyness, aggression and narrow .circle 
of acquaintances and friends. 
Point 5. Continuous lack of association with other 
children beginning in early childhood and 
followed by a history of asocial behavior. 
Gross feelings of inadequacy in social situations. 
10. Sexual Adjustment 
Point 1. Purposefully contacted the other sex, dated 
frequently, made or makes successful effort to 
be attractive in manner, dress, etc., so as to 
be popular with opposite sex. History of 
satisfactory sex experience, keenly appreciated. 
Point 2. Interested in opposite sex. Has had many dates. 
Adequate history of sexual adjustment and 
reasonably successful with opposite sex. 
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Point 3. Has contacts with opposite sex and is interested 
in. If married has satisfying sexual relationships. 
Point 4. Little to do with opposite sex. Has occasional 
dates, but relatively uninterested. If married 
has history of unsatisfactory sex experience over 
long period of time. May be divorced with 
history of poor sex adjustment. 
Point 5. No association with the opposite sex, never had 
any dates, avoids dances and social gatherings 
which require intermingling of boys and girls. 
No history of satisfactory sexual contact. 
Sexual experience markedly at variance with 
cultural norms. 
11. Job Motivation 
Point 1. Job matter of convenience, money or location 
primary factor. No real interest in type work, 
expresses interest in type work not available 
here. 
Point 2. Not particularly interested in work, but not 
antagonistic to it. Passive attitude. Predom-
inating outside satisfactions, e.g., money, 
locations, hobbies, etc. 
Point 3. Interested in type work, financial remunerations 
an important factor, e.g.·, as opposed to job at 
university. 
Point 4. Work personally satisfying, money of secondary 
importance, has other important satisfactions in 
addition to job, e.g., may work overtime on 
occasions but not as zealous as #5. 
Point 5. Keenly interested in type work, first preference 
as a job. Job represents fulfillment of his 
preparations, e.g., interested in nuclear physics 
and has come here because of that. Plans on 
working beyond call of his job in hope that his 
work will make a contribution. Interested in 




The Kuder tests and MMPI require little explanation. 
Standard procedure is used. 
The Bender-Gestalt Test - administered and scored 
after Pascal and Suttell. 
Rorschach - standard procedure followed by testing 
the limits for sex, after Pascal. Scored by the Beck 
system. Standard psychograms are provided. 
The Vigotsky Stress Test 
This test is used in the manner herein described 
for the first time. Its purpose is to conrront the subje?t 
with an unsolvable problem in order to gauge the nature of 
his reaction when he labors under the impression that the 
problem he is asked to solve is relatively easy to most 
people. 
It is important, in administering this test, that 
the procedure described below be followed exaqtly, in order 
that the same stress be received by each subject. Subject 
should never get the notion this is not a problem which 
can be solved. 
1. Three 4" x 6" unruled index cards are placed on table 
in front of subject with the 4" edge toward him. Cards 
are spaced about an inch apart. 
2. Vigotsky blocks are placed on table above index cards 
in random order. 
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3. stop-watch is placed in prominent position in front of 
subject. 
4. As materials are being placed, subject is instructed: 
a. This is a test of conceptual ability - ability to 
reason abstractly, to deal with theoretical ideas, 
etc. with as much explanation of the terms you use 
as the subject needs. 
b. Emphasis is placed upon: 
(1) This is not a difficult test - few people 
experience any difficulty - this is a rather 
simple task - you'll have no trouble with it, 
etc. - these points emphasized discretely as 
the examiner must always remain very solicitious, 
even condescending as subject becomes more and 
more frustrated in the task. 
(2) Time is an important factor - test only takes 
a short while - won•t take much of your time -
advantage of this test is that it doesn't take 
long to complete - etc. - this orientation 
repeated with frequent reference to the 
stop-watch. 
5. Procedure: Subject is told - there are three types of 
blocks here - you are to determine a method by which 
they may be sorted into three groups so as to consis-
tently meet whatever criterae or concept you develop. 
For example, if "color" were used as a concept, it 
would be possible to sort the blocks into five groups 
according to "color." However, what I want you to do 
is to separate them into three groups according to the 
concept you develop placing the blocks upon these 
three pieces of paper. These basic instructions may be 
explained as fully as necessary. 
6. Subject should be constantly pushed to continue without, 
however, complimenting him in any way. 
7. When subject completes a trial, i.e., places all the 
blocks and verbalizes his concept (which the examiner 
may have to elicit by proding) the examiner points out 
any inconsistency in any one group by turning over two 
blocks with different "names." The blocks are then 
turned name down and the subject is encouraged to 
proceed. Don•t tell subject that each group has a 
different name for he may notice that there are four 
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rather than just three names. If he asks, tell him 
that the names on the bottom are just one cue which 
the examiner uses. Never tell him that there is just 
one way to complete the test. Say rather something 
like: "test is comtleted by most people in short 
time, etc." Let su ject draw own inferences. 
8. During procedure record: 
1. Time for each trial. 
2. Subject's verbalization of his "concepts." 
3. Times at which frustration is exhibited together 
with type and evidence of frustration, i.e., 
twisting in chair, flushing, criticism of self, 
task, examiner, etc. This is most important data. 
9. After 30 minutes, unless subject quits and refuses to 
continue, reassure him that he has done an exceptionally 
fine job, that his performance was far above average, 
etc. Never tell him the task was impossible or that 
there was more than one correct solution. 
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PROJECT 71 - INTERVIEW RATING SCALE 
1. Direction of Aggression 1 2 3 4 5 
Env. Self 
2. Affective Expression 1 2 3 4 5 
Spent. Flat 
3. Syntonic Traits 1 2 3 4 5 
Schiz. Soc. 
4. Range of Interests 1 2 3 4 5 
Wide Narrow 
5. Family Mental Illness l 2 3 4 5 
Stress None Severe 
6. Stress from Mother l 2 3 4 5 
Severe None 
7. Stress from Father l 2 3 4 5 
None Severe 
8. Stress from Siblings l 2 3 4 5 
Severe None 
9. Stress from Social l 2 3 4 5 
None Severe 
10. Sexual Adjustment l 2 3 4 5 
Good Poor 
11. Job Motivation l 2 3 4 5 
Poor Excellent 
APPENDIX B 




Direction of Aggression 
Affective Expression 
Syntonic Traits 
Range of Interests 
Family Mental Illness 
Stress from Mother 
Stress from Father 
Stress from Siblings 
Stress from Social 
Sexual Adjustment 
Job Motivationi~ 













~r of .413 is good at the 5% level and an r of .526 is 
good at the 1% level. 
s:::: .µ s:: 
(I) 0 s:: 0 
l> •rl C) G-; .µ U) (l) •rl 
•rl U) •rl 0 UJ ()) l:0 s ..µ 
.µ ti) s:: ()) (I) I>:, r-1 U) ()) U) f'.-1 U) H ()) s:: (/) r-1 r-1 .µ c:d 
C) (I) 0 .µ (I) H r-1 ctl (I) UJ ti) (I) ti) (I) ()) •rl f/.l ctl Cu OJ l> 
(l) H ..µ •rl a) <D •rl ..µ s:::: (I) (l) ,.q Q) ,.q Q) r-1 (I) •rl ::::l ::::l •rl 
4--i ::2, s:::: Qj S::::+' @S::::r-lH H .µ H+l H ,o H o ~ . ...._ ro ..µ 
G-; I><: :>:, H Cu s:::: (l) r-1 ..µ .µ 0 .µ ctl .µ •rl ..µ 0 (l) rel 00 
~ ~-il Cl) 8 ~H '3--i ~ H Cl) (/) ~:~ [/) Ii-, Cl) Cl) Cl) (/) Cl) ~ 1--:) "'-;! F-< F-◄ 
Direction of 
Aggression .29 -.23 .02 -.07 -.10 -.10 .02 .34 -.03 .14 
Affective 
Expression -.31 • 47~}i!-- -.17 .02 -.04 .oo .30 .30 .05 
Syntonic 
-.31 - .60~}--:~ - .44~:--~~ .26 -.13 .29 - • 69i: .... :} -.5li}-l} .09 Traits 
Range of 
• 47~}~} - • 60~~ .. i:"' .25 -.20 • 34i~ - • 35-::- • 35~f .33~} -.02 Interest 
Family Mental 
Illness Stress -.17 - • 44..Z}~} .25 -.14 .39i: .. - .41·!} .17 .17 -.28 
Stress from 
r::other .02 .26 -.20 -.14 .04 • 41~}~} - • 39-ii- -.25 .16 
Stress from 
-.04 -.13 • 34~~ • 39~~ .. 04 -.12 -.06 .01 -.25 Father 
Stress from 
S ibline;s .oo .29 - • 35•::- - .4111- • 41~}~:• -.12 -.30 -.11 .13 
Stress fron1 .30 - • 69-,H1- • 35~} .17 - .39-,:- -.06 -.30 .52 -.10 Social 
Sexual .30 - . 51~~~~ .;:53-;:- .1'7 -.25 .01 -.11 • 52~}➔:-- -.15 Adjustment 
Job 
.05 .09 -.02 -.28 .16 -.25 .13 -.10 - .15 I1".oti va tion 
-lr - Significant at the 5% level. 
- Significant at the l}s level. 
- The variables were rated on a 1-5 scale as shown below 
Direction of aggression 
Affective expression 
Syntonic traits 
Range of interests 
Family mental illness stress 
Stress from mother 
Stress from father 




1 2, 3, 4 5 
Against environment •••••••• Against self 
Appropriate, spontaneous ••••• Dull, flat 
Wi thdravm • • • • • • • • • • • • • Outgoing 
Wide and varied •••••••••• Few or none 
Little or no stress •••••••• Great stress 
Great stress ••••••••••• Little or no 
stress 
Little or no stress •••••••• Great stress 
Great stress ••••••••••• Little or none, 
or no sibs 
Little or no stress • 
Very good adjustment 
Poorly motivated 
. . . . . . . . . . 
. . . . . 
•• Great stress 
• • Very poor 
adjus tn1ent 
•• Well motivated 
INTERCORRELATIONS BETV\'EEN VARIABLES•:~•:~-::- ON THE RATING SCALE 
FOR COMBINED PHYSICS AND CHEMISTRY GROUP 






RORSCHACH SIGNS OF DEFICIT 
1. Presence of contamination, confabulation or 
perseveration. 
2. Presence of Dd.D, DdW, DW. 
3. Ft% less than 60. 
4. Pless than 5. 
5. R less than 20. 
6. Pure Y, V, or T. 
7. F% greater than 70. 
• 
8. M less than 2. 
9. Absence of color. 
10. Card rejection. 
11. W less than 5. 
12. A% greater than 50. 
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APPENDIX E 
AD.TUSTMENT SIGNS USED BY DAVIDS0Ni'" 
1. M>FM or M = FM means that the number of M responses 
(human movement) is at least equal to or greater than 
the FM responses (animal movement). Normal, intelligent, 
well-adjusted individuals usually have more M than FM 
responses. 
2. M, 3 or more (including additional M responses) means 
that the number of M responses, including those given 
additionally should be at least three. Three or more 
M responses are expected from a normal intelligent 
adult. 
3. Sum C)Fc /cf C' means that the value of the responses 
to the bright colors (½ number of FC fl½ number of C) 
is larger than the number of responses to the achromatic 
colors (gray, black, and white) plus responses using 
shading as texture. An individual adjusted to his 
surroundings will have more bright color responses 
than texture and achromatic color responses; those 
fearful of external situations will want to play safe 
and retreat to the achromatic colors and shading. 
These people may appear outwardly adjusted but have 
inner conflicts as a result. 
4. F%, 50 or less means that the number of responses in 
which only the outline of the blot is used comprises 
half the entire number of responses or less. An 
individual with a satisfactory degree of rational 
control and, at the same time, a sufficient degree of 
spontaneity gives about 20 to 50% F responses of the 
total number of responses. 
5. Dd f S, 10% or less means that the number of responses 
in which a rare detail or white space is used is less 
than 10% of the total number of responses. More than 
10% rare detail answers may represent anxiety, or 
inability to see the things most people attend to. 
*Davidson, H. H. Personality and Economic Back-











P, 4 or more (and less than 30%). It is expected that 
normal, healthy individuals give at least four popular 
responses but not more than 30% of his total responses. 
p responses indicate the ability to think along the 
lines of other people which is essential even of very 
intelligent.individuals if they are to be considered 
adjusted. 
R, more than 20 means that the total number of responses 
is more than twenty. Normal, intelligent adults rarely 
give fewer than twenty responses. 
FC)CF or FC = CF means that the number of FC responses 
(form with bright color) is either equal to or greater 
than the number of CF responses (bright color with 
indefinite form). A well-adjusted individual usually 
has more FC than CF responses. 
FC, 2 or more indicates some capacity to make adequate 
social adjustments. From a normal individual at least 
two FC responses are expected. 
No pure C means that a normal adjusted individual does 
not usually give color responses which disregard form· 
and context completely. 
Percent of responses to last three cards, 40% or over 
means that the number of responses to the last three 
cards is approximately 40% or more (up to 60%) of the 
total number of responses. A socially well-adjusted 
individual is stimulated as much by the three colored 
cards as he is by the other cards, and, therefore, 
should give approximately one-third of his responses 
to these cards. However, 40% instead of 30% is used 
because the possibility of seeing details in the last 
three cards is greater. 
FK f Fe, 2 or more means that a healthy, intelligent 
ind vidual gives at least two responses which use 
shading in a differentiated way. These responses 
represent social awareness and ability to introspect. 
W:M • 2:1 means that the optimum relation between 
whole responses and human movement responses is two 
to one. This is an index of productivity in relation 
to creative ability. 
A%f 50 or less means that the number of animal responses 
(A Ad) does not exceed 50~b of the total number of 
responses. Too many animal responses indicates stereo-
type in thinking. 
15. No color shock means that there are no signs in the 
Rorschach of color shock which may indicate an 
emotional disturbance. 
16. No shading shock means that there are no signs of 
disturbance due to shading. 
l05 
17. No refusals means that at least one response is given 
to each of the ten cards during the performance. 
Normal individuals are expected to see something in 
each of the cards. 
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APPENDIX F 
RAW SCORES OF ALL VARIABLES USED IN THE RESEARCH 
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C+-1 
0 s:: s:: s:: .µ 
~ s:: 0 Q) 0 ti.I s:: 0 
0 or-I > or-I C) C+-1 .µ 11) (1) or-I 
.µ or-I 11.l or-I 1:/l •r-1 0 1:/l bO s .µ 
C) .µ Dl .µ 11) s:: 1:/l Q) 1:/l I» ti.I H 11.l H O') s:: 11.lr-l r-1 .µ al 
Q) C) Q) C) Q) o.µ O> H 11.l r-1 11.1 (1) ti.I (1) O') or-I 11) 01 01 11) > .... a, H <D H .µ or-I oO Q) (]) or-I Q) ,q Q) ,q Q) r-1 Q) or-I ;:j ;:j o,-f 
,g H bO t: ~ I=: 01 s:: .µ HS H .µ H .µ H .0 H c.> 
:,<..-. .0 .µ 
or-f bO P'>H 01 I=: .µ al .µ 0 .µ al .µ o,-f .µ 0 Q) 'O 00 
r/.l A<I! <l!r4 r/.l 8 P:::H r/lfI.< r/.l ~ r/.l Iii r/.l l'l) r/.l r/.l r/.l <I! I-;,~ 
1 1.5 4.0 2.0 4.0 3.5 2.5 3.0 2.0 4.0 4.0 4.5 
2 3.5 3.5 2.5 4.0 3.5 3.5 4.0 3.5 2.0 3.5 4.0 
3 3.0 2.0 3.5 2.5 3.5 2.5 2.5 3.5 1.5 2.5 3.5 
4 4.5 2.5 2.0 2.0 4.0 3.0 2.0 3.0 4.5 1.5 4.0 
5 4.0 3.5 2.0 3.0 3.5 4.0 4.0 3.0 4.0 3.5 1.5 
6 2.5 3.0 4.0 1.5 3.5 4.0 4.0 3.0 1.5 2.0 3.0 
7 4.0 2.0 2.0 3.5 3.5 2.5 3.5 3.0 4.5 4.0 4.5 
9 2.0 2.0 2.0 4.0 4.0 3.0 4.5 2.5 3.0 2.0 3.0 
10 2.0 2.0 2.0 3.0 3.5 4.0 3.0 3.5 2.0 3.5 3.5 
21 3.0 4.0 3.5 3.0 2.0 4.5 3.0 4.0 3.0 3.5 4.5 
22 2.5 3.0 4.0 1.5 3.5 4.5 2.0 5.0 2.0 4.0 5.0 
23 3.0 2.0 4.5 1.5 3.0 4.0 3.0 5.0 2.0 2.0 4.0 
24 1.5 1.0 4.0 2.0 4.0 4.0 4.0 3.5 2.0 3.5 4.0 
25 3.0 2.0 4.0 2.0 2.0 2.5 2.5 5.0 2.5 2.0 4.5 
26 3.5 3.0 3.0 2.0 3.0 4.0 3.0 3.0 4.0 3.5 4.5 
27 2.0 3.0 3.5 2.0 4.0 3.0 2.0 3.0 4.0 3.5 2.0 
28 2.0 3.5 2.0 3.0 3.5 2.5 3.5 4.5 3.5 4.0 1.5 
29 3.5 4.0 3.5 4.0 2.5 2.0 3.0 2.5 3.0 3.5 3.0 
30 3.5 5.0 1.5 4.5 4.5 1.5 4.0 2.5 4.5 5.0 3.0 
11 3.5 2.0 2.0 3.5 4.0 3.0 4.0 4.0 4.5 4.0 4.0 
12 3.5 2.5 2.0 3.5 4.5 4.5 3.5 3.5 3.0 4.0 3.0 
13 4.0 3.5 2.0 3.0 4.0 2.0 2.0 2.0 4.0 4.5 4.0 
14 2.0 2.5 3.0 2.0 2.0 2.5 3.0 4.0 3.0 4.0 4.0 
15 3.0 2.0 4.0 l.5 3.0 2.0 1.5 3.0 2.5 3.0 4.0 
16 3.5 4.5 4.0 2.0 1.0 5.0 2.0 5.0 3.0 3.5 4.0 
17 3.0 2.0 4.0 2.5 2.5 3.5 3.5 4.0 2.0 2.0 4.5 
18 2.0 3.5 3.0 4.0 3.5 3.0 3.5 3.0 4.0 3.5 3.5 
19 3.5 2.0 4.5 1.5 2.5 2.0 3.5 3.5 3.5 3.5 3.0 
20 3.5 2.0 3.5 2.0 4.0 3.0 4.0 2.5 2.5 2.5 4.5 
31 3.0 4.0 3.5 2.5 3.0 3.0 4.0 3.0 2.5 3.0 4.0 
32 1.5 2.0 3.5 2.0 4.0 3.5 4.0 4.0 3.0 3.5 3.0 
33 3.0 4.5 4.5 4.5 3.5 4.0 4.5 4.0 1.5 2.0 4.0 
34 2.0 1.5 3.0 3.5 4.0 3.0 4.0 2.5 3.5 4.0 2.0 
35 2.0 3.0 2.0 3.5 3.0 2.5 3.5 3.0 4.5 4.0 4.5 
36 2.0 1.5 3.5 2.0 4.0 2.5 4.0 4.0 2.0 4.0 2.5 
37 3.0 3.5 1.5 4.0 3.5 2.5 3.0 3.0 5.0 4.0 4.0 
38 4.0 3.5 2.0 3.0 4.0 2.5 4.5 4.0 4.0 4.0 4.0 
39 3.5 1.5 4.5 1.5 3.0 2.5 3.5 3.0 3.0 3.0 2.0 
40 4.5 4.5 1.5 2.5 3.5 3.0 3.5 5.0 4.5 4.0 3.0 
RATING SCALES, ORIGINAL RATINGS 
108 
MINNESOTA MULTIPHASIC SCORES-!!-
S# Hs D Hy Pd Mf Pa Pt Sc Ma 
1 11 20 17 20 30 14 27 19 22 
2 16 23 22 18 24 11 26 24 14 
3 17 16 21 20 26 6 21 25 20 
4 15 22 22 22 25 11 29 27 12 
5 7 26 13 14 25 6 32 22 14 
6 10 20 14 12 23 4 22 20 16 
7 9 31 22 26 32 13 35 34 19 
9 13 25 18 19 28 13 27 24 18 
lO 11 24 17 23 32 16 31 21 16 
21 8 21 14 16 22 10 23 18 14 
22 13 16 23 21 33 9 35 26 17 
23 14 24 23 16 32 11 24 26 14 
24 12 23 22 25 34 7 30 29 23 
25 10 13 19 15 27 10 23 19 15 
26 8 19 19 19 22 12 24 16 19 
27 15 18 23 23 27 7 26 29 16 
28 17 25 20 16 26 10 24 20 9 
29 13 19 26 25 27 10 25 27 15 
30 15 23 16 22 23 8 24 24 18 
11 14 29 25 26 29 10 31 25 21 
12 17 35 28 26 26 15 40 32 12 
13 11 20 20 21 31 11 29 28 12 
14 13 23 22 22 34 9 28 25 21 
15 11 15 21 16 31 10 23 24 17 
16 13 20 15 16 29 9 19 22 9 
17 23 26 28 26 20 10 29 25 l9 
l8 12 17 22 18 28 12 23 24 13 
19 8 19 21 18 24 12 16 15 16 
20 12 17 19 22 31 10 24 21 18 
31 8 20 23 ]19 32 5 23 23 22 
32 10 15 20 23 23 9 21 22 17 
33 10 14 21 22 30 11 23 27 13 
34 16 24 20 23 25 10 25 29 22 
35 13 18 24 22 23 10 27 28 14 
36 10 14 16 26 28 6 24 27 25 
37 8 21 16 15 28 8 22 19 14 
38 12 26 21 18 29 9 24 26 11 
39 12 18 21 21 25 8 26 26 l9 
40 14 20 22 22 31 11 26 26 16 
* S1 not used as some forms gave no score 
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Bender Rorschach Rorschach Vigotsky Vigotsky 
Gestalt Davidson's Deficit lA Intensity 
Raw Score Signs Signs Concepts of Reaction 
1 17 11 2 2 3 
2 5 10 3 0 2 
3 4 13 1 2 2 
4 31 12 2 3 3 
5 18 10 2 4 3 
6 32 11 5 0 1 
7 15 8 3 0 2 
9 30 10 2 0 3 
10 6 8 4 4 2 
21 57 11 1 0 3 
22 32 12 3 5 2 
23 52 7 1 1 2 
24 31 13 1 5 2 
25 10 11 4 2 2 
26 18 14 2 11 1 
27 11 12 4 0 2 
28 4 11 2 1 2 
29 17 13 0 6 3 
30 27 8 1 1 2 
11 15 14 0 2 1 
12 21 13 1 0 3 
13 50 13 1 3 2 
14 28 11 2 2 3 
15 10 12 0 5 1 
16 14 12 2 1 1 
17 22 10 4 0 1 
18 3 11 1 6 1 
19 26 11 2 1 2 
20 13 12 3 4 2 
31 29 10 1 3 2 
32 38 13 2 1 2 
33 43 11 1 2 3 
34 13 13 3 2 3 
35 11 12 2 3 1 
36 16 11 0 2 2 
37 17 8 2 3 2 
38 35 11 2 2 3 
39 36 10 3 1 3 
40 11 5 3 2 3 
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KUDER PERSONAL SCORES 
Sociable Practical Theoretical Agreeable Dominant 
1 26 44 42 41 59 
2 39 39 11 59 53 
3 21 37 45 35 39 
4 23 30 37 47 30 
5 32 37 32 31 64 
6 12 39 34 47 45 
7 17 49 46 37 31 
9 17 40 42 45 38 
10 23 41 22 49 38 
21 30 52 46 45 55 
22 44 54 47 61 47 
23 31 52 24 50 29 
24 39 36 32 49 37 
25 41 29 26 55 32 
26 28 42 25 50 34 
27 41 18 28 56 39 
28 24 54 36 49 45 
29 47 48 25 49 43 
30 34 39 32 48 27 
11 20 44 43 50 35 
12 18 38 41 41 65 
13 21 38 40 48 36 
14 36 31 48 36 64 
15 13 51 51 57 55 
16 13 58 40 59 35 
17 21 54 50 54 36 
18 16 57 37 61 13 
19 27 48 34 56 49 
20 17 48 31 55 33 
31 38 32 36 43 43 
32 36 54 33 51 37 
33 33 33 33 28 47 
34 47 37 53 44 62 
35 26 50 23 44 57 
36 31 32 39 45 55 
37 27 24 33 40 52 
38 14 53 33 52 39 
39 30 40 37 49 44 





r-1 0 () Q) H 
ctl .,; .,; > Q) 
() .p Ii-I .,; C) p, Cf.l r-1 
H .,; ctl .,; rll .,; H r-1 ctl 
0 s:: .p .p ctl +I ctl ctl r-1 C) 
0 ctl ::,1 s:: :;::$ rll H C) ctl •r-1 
'O .Cl i Q) rll •r-1 (I) .,; 
.,; H 
.p C) .,; H +I +I rll C) (I) 
:;::$ Q) 0 C) Q) H .,; ~ 0 r-1 0 == 0 Cf.l P-4 CX: ..:I Cf.l 0 
1 58 49 36 67 26 16 23 13 32 29 
2 54 50 38 52 20 30 25 17 13 40 
3 38 50 39 34 34 33 31 29 21 36 
4 50 46 32 59 25 31 30 18 33 22 
5 33 38 30 53 49 6 16 13 55 47 
6 60 42 48 61 19 22 31 25 11 48 
7 44 55 40 66 19 12 23 21 35 44 
9 62 41 32 58 15 30 27 19 35 31 
10 46 60 13 44 37 30 18 13 52 19 
21 55 36 29 57 29 9 28 10 61 23 
22 42 35 39 44 29 24 22 21 42 41 
23 54 56 37 46 17 13 16 21 18 68 
24 25 42 49 49 31 29 16 18 23 55 
25 44 42 20 41 49 27 22 17 35 25 
26 59 49 28 52 20 34 30 15 39 11 
27 36 47 25 52 18 24 24 26 34 34 
28 35 35 31 51 47 28 19 21 40 29 
29 45 47 27 47 23 31 29 20 38 30 
30 41 48 32 56 18 26 34 18 42 34 
11 46 53 27 53 32 29 12 19 34 39 
12 62 34 40 52 23 18 28 7 34 43 
13 55 41 27 46 32 42 21 13 37 33 
14 38 41 32 47 29 34 28 8 40 44 
15 59 47 38 61 18 13 26 8 43 32 
16 66 46 34 57 13 31 13 10 37 37 
17 53 36 27 61 16 23 27 15 68 25 
18 41 63 30 60 25 23 18 18 41 31 
1-9 59 49 37 62 17 20 36 10 34 37 
20 48 57 34 65 15 26 16 9 43 35 
31 45 50 30 64 28 27 29 18 26 20 
32 62 49 32 60 10 24 15 15 38 39 
33 40 51 33 52 38 10 23 22 31 35 
34 18 47 36 47 39 24 31 11 36 36 
35 67 55 31 60 22 24 25 10 26 38 
36 64 46 31 49 11 28 34 16 19 37 
37 63 50 21 56 23 21 29 14 30 26 
38 66 46 43 64 11 15 29 7 29 41 
39 27 16 40 43 39 31 26 28 41 38 
40 38 48 18 60 50 13 16 10 51 30 
KUDER VOCATIONAL SCORES 

